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Looking North Down the Big 
Fill and Across the Two 
Bridges. 


Photos by the Author 


HE City of Fort Dodge is intersected by two im- 
portant main highways—U. S. Route 20, which 
extends from Yellowstone Park to Boston, Massa- 
chusetts, crossing the State of Iowa on an east and west 
line between Sioux City and Dubuque; and U. S. Route 
169 from Tulsa, Oklahoma, through Kansas City to 
Minneapolis and northern Minnesota. 


Conditions Which Are Remedied 


Until now the route of these highways through Fort 
Dodge has been, like so many major routes through 
cities, a conglomeration of narrow, poorly paved, round- 
about streets, retarding traffic, adding to driving hazards, 
and generally inconveniencing citizens, tourists, and 
drivers of through commercial vehicles. A factor con- 
tributing further to the complications in this case was 
the valley of the Des Moines River, which crosses the 
southwestern portion of the city, and is roughly 3500 
ft. wide and 100 ft. deep, measured to highwater level 
in the river. 


Highways 20 and 169 are combined in a single route 
from a point a short distance southwest of Fort Dodge 
to a point on 12th Street near the center of the city, 
from which 169 leads out to the north, while 20 goes 
east. From the entrance of the two routes into the city 
near its southwest corner, to their separation at 12th 
Street the old route is approximately 1.7 miles long. 
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THE IMPROVEMENT OF 


20 and 169 thru 
IOWA 


By JOHN C. BLACK 
Field Editor, 
Roads and Streets 


The New Project—Supervision—Finance— 
Location—Benefits 


In 1934 work was begun definitely on a long con- 
sidered project to improve these conditions of entrance 
and exit to the city. The Iowa State Highway Com- 
mission worked out full details and supervised the con- 
struction. Fred R. White is Chief Engineer of the Com- 
mission. W. W. Winslow is Resident Engineer. The 
structures were designed under the direction of E. W. 
Blumenschein, Engineer of Bridge Design for the 
Commission. 


Financing was through a series of U. S. Public Works 
Projects, now practically complete, except for paving, 
which will be done in 1937. 


The new route leaves the old at a point about 600 ft. 
inside the city limits and takes an almost straight course 
across the valley. It dips down on a long 6 per cent 
grade, crosses the river on a 561.7-ft. bridge at an eleva- 
tion about 30 ft. above high water, rises at 5.64 per cent 
to a 737.5-ft. continuous girder bridge which carries it 
over a group of railroad tracks and streets, and then 
climbs out of the valley by three curves (the sharpest 
14° 03’) on grades ranging from 3 to 6 per cent. The 


length of this new construction is 4,732 ft. or 0.90 mile. 
A branch connection at the point of emergence from the 
valley is 568.5 ft. long thus making total construction 
5,300.5 ft. 








The northerly end of the new construction joins the 
old location of Route 20 at 12th Street at the point where 
20 leads straight east through the city, the saving in 


length on Route 20 being approximately 0.9 mile. Con- 
nection with the old location of Route 169 is farther 
north, the net saving in this case amounting to approxi- 
mately 0.5 mile. 

Other major benefits from the improvement include 
by-passing the business section of the city, elimination of 
some 15 street intersections at grade, elimination of 4 or 
5 sharp turns, reduction of maximum grade from 7 to 
6 per cent, elimination of a narrow and altogether in- 
adequate old bridge, and the provision of a smooth, wide 
roadway in place of the narrow, badly surfaced old one. 

One further comment should be made on the align- 
ment. A large school house standing in the way re- 
quired the use of the three curves at the northerly end 
of the project instead of the single large radius curve 
which otherwise would have sufficed. This drawback 
is not serious, and appears worse on the map than on 
the ground. 


Grading, Paving and Drainage 


The project involves considerable heavy grading, the 
totals being approximately 65,000 cu. yd. excavation and 
175,000 cu. yd. fill. The largest cut is 750 ft. long, with 
a maximum center depth of 27 ft. The adjoining fill 
has a maximum depth of 40 ft. The embankment is 
constructed with 1:2 slopes covered with 1 ft. of black 
earth to support vegetation. Drainage from the cut, and 
also surface drainage from the embankment is carried 
to the river through a sub surface system of tight-jointed 
pipes. The same system will serve after the pavement 
is laid, the only change being the addition of pavement 
inlets. 

Fills are made 56 ft. wide on top, while cuts have a 
bottom width of 48 ft. The pavement will be 34 ft. 
wide between curb faces. Grading was started in 1933 
by CWA forces, about 40,000 cu. yd. being excavated 
by that organization. The task passed to WPA in 1935 
and was completed by them in September of this year. 
Earth was loosened by plow and tractor, dynamite be- 
ing used on frozen ground and boulders. All major 
hauling was by truck. Trucks were loaded by hand 
shoveling. A tractor and blade grader finished the sur- 
face. All fills were rolled or tamped except on the CWA 
portion, which latter has since been jetted. 

Paving on both graded sections and bridges will be 
with 9 in. of Class A (1:2:314) concrete. 
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The Bridge Over Des Moines 
River. 


The River Bridge 


The bridge over Des Moines River has one full arch 
and two half arch truss spans continuous over the mid- 
dle piers. There are also one simple truss span and one 
concrete girder approach at each end. The exceptionally 
graceful truss design is well supplemented by the con- 
crete details and the metal hand rail. Piers rest on hard, 
gray shale approximately 15 ft. below low water. This 
foundation averages about 10 ft. below stream bed, the 
shale excavation ranging from 5 to 9 ft. 

The total length of steel spans is 480 ft—the two 
concrete girders are 40 ft. each—length of bridge over 
all, 561.7 ft. There are a 34-ft. roadway and two 5-ft. 
sidewalks. These walks are raised 8 in. above the pave- 
ment and drain toward it. A concrete curb (or perhaps 
more properly a guard) is an added safety provision to 
keep vehicles on the pavement. It is 12 in. high, 8 in. 
thick at top and 10 in. at base, and is provided with 
scuppers to carry sidewalk run-off to the gutter. The 
picture of the viaduct handrail and wing wall shows 
two such scuppers, but otherwise fails to show the guard 
clearly. 

The river bridge has an overall width of 49 ft. and 
an overall horizontal area of 27,523 sq. ft. It is designed 
for H-15 A.A.S.H.O. standard loading. 

Contract for this structure was let June 5, 1934, to 
Des Moines Asphalt Paving Co. of Des Moines. The 
total cost was $87,973 exclusive of engineering and other 
overheads. This amounts to $3.20 per sq. ft. on the 
total horizontal area, including approach spans. 





A Closer View of Approach Span and Handrail, Des Moines 
River Bridge. 
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Continuous Girder Viaduct 
Over Railroad Yards and 
Other Property. 


Viaduct Over Railroad Yards 


The viaduct consists of 7 continuous steel girder spans 
with a combined length of 650 ft. and a concrete girder 
approach span at each end: total length, 737.5 ft. The 
steel spans are supported on steel piers ranging from 28 
ft. to 43 ft. in height, the two center piers resting on 
rockers on concrete pedestals, while the other piers all 
bear on rollers on concrete pedestals. The problem of 
foundations and also the construction of these pedestals 
was complicated by a fill from 5 to 17 ft. deep, made in 
1933-1934 by CWA forces for a temporary low-level 
street. When funds became available for the viaduct, 
excavations were made through the fill for concrete piers, 
some of which were founded on solid rock and others on 
piles. The bridge is designed for the H-15 loading. 

While the viaduct of necessity lacks the grace of the 
river spans, the architectural details of its superstruc- 
ture have been worked out with no less skill. Credit 
is due especially to the designers of the two bridges for 
the harmonious variation of these details. The likeness 
in main proportions of handrails and posts relates the 
structures definitely to each other, while the differences 
give attractive individuality. It is a pity that the value 


of artistic treatment of this character is so often over- 
looked by engineers. 

Roadway, sidewalk and overall width of the viaduct 
are the same as for the river bridge. The horizontal area 
is 36,138 sq. ft. 
25, 1935, to Wisconsin Bridge Co. of Milwaukee. 


The construction contract was let June 
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clusive of engineering and other overheads, the total 
cost was $102,284 which amounts to $2.83 per sq. ft. on 
the total horizontal area, including approach spans. 


Concrete Arch Bridges 


In addition to the two main structures just described, 
there are three concrete arches over intersecting streets— 
Avenue “B,” Eleventh Ave., S.W., and Eighth St. 

The first of these passes through a 37-ft. fill, and has 
a burden of approximately 18 ft. of earth over its crown. 
It is on a 21° 50’ skew. The barrel length is 127 ft— 
clear width between side walls, 35 ft. 4 in. Foundations 
are on hard gray shale from 11 to 13 ft. below street 
level. It was built by Des Moines Asphalt Paving Co. 
in 1935 at a cost of $29,453 exclusive of engineering 
and other overheads. 

The bridge at Eleventh Ave. is built through a 29 ft. 
fill, about 12 ft. of which is above the bridge crown. It 
is skewed 10° 04’. The barrel length is 90 ft. 1034 in., 
and clear width between side walls is 40 ft. 0 in. The 
foundations are partly on shale and party on creosoted 
piling. This bridge, also, was built in 1935, Larson Con- 
struction Co. of Ft. Dodge being the contractor. Cost 
$16,250 exclusive of engineering and other overheads. 

The Eighth St. arch has a light superimposed fill. The 
length of the barrel is 80 ft. 0 in., and the clear width at 
sidewalk level is 40 ft. 0 in. It is skewed 57° 43’. The 
unusual grace of arch and wing wall curves is shown 
in the accompanying photograph, although of course the 
structure will not appear to full advantage until the ap- 
proach fills are complete. Foundations are all on creo- 
soted piling driven in sand and gravel. Contract for this 
structure was let Oct. 9, 1934, to Walden Brothers of 
lowa Falls. The cost was $13,820 exclusive of engineer- 
ing and other overheads. 


Eighth Street Connection 


A few feet beyond the northerly end of the viaduct is 
the beginning of a branch-off to the left, connecting with 
Eighth St. The construction length is 568.5 ft., but the 
entire length between center line connections is 769.4 ft. 
The profile involves a hump and valley, with a maximum 
grade of 5.25 per cent and a total net rise of about 10 ft. 
The angle between Eighth St. and the branch connection 
is only 8° 47’. 

The P.C. of the curve at the beginning of the branch- 








off is also the P.C. of a 12° 15’ curve to the right on the 
main line of the improvement, which is intersected by 


Eighth St. at a point about 200 ft. farther on. From 
the connection with the branch-off to this point, the 
distance on Eighth St. is about 600 ft. and the drop in 
elevation 25 ft., thus leading Eighth St. under the high- 
way by the bridge already described. 


Drainage 

While there is sufficient grade on all parts of the proj- 
ect to make drainage a comparatively simple matter, there 
are a number of interesting features in the handling of 
water. 

The two main structures drain longitudinally, no water 
from pavement or sidewalks being spilled over the side 
or through the floor. The river bridge is on a 1.6 per 
cent grade, while the viaduct is on a vertical curve ex- 
ceeding 3.0 per cent at its flattest. A concrete cross 
trough covered by a steel grating at the lower end of 
each bridge receives the run-off and delivers it to a side 
flume which carries it down the slope. The trough is 
10 in. wide and 6 in. deep below the grating seat. Flumes 
are of 14 gauge galvanized metal, bent to a 1 ft. 5 in. 
semi-circular section. They are carried down the slope 
of the approach fill to a pipe, gutter, or other suitable 
conduit. 

This device was originally developed to take the water 
from bridges on unpaved roads, where the water from 
a long bridge, if not intercepted, would rut the gravel 
road surface. Its use for the disposal of water flowing 
from bridges onto paved road surfaces is a latter de- 
velopment. The grating appears as a black line on the 
pavement in the picture taken at the end of the viaduct. 
The sidewalks of these bridges drain to the pavement 
through scuppers in the concrete guard, as previously 
stated. 

v 


Robbing Peter to Pay Paul 


The above title was given to a broadside folder that 
Col. Ashburn, Executive Manager of the Texas Good 
Roads Association, published in Texas to prevent di- 
version of $3,000,000 of state gas tax revenues. His 
conclusions are given below to show how effectively 
diversion can be combatted if energetically attacked. It 
is probably needless to say that the diversion bill was 
killed in committee. 

Conclusion.—The pledge of a government to its peo- 
ple is involved in the diversion of gasoline taxes as much 
as in the cash payment of pensions. The gasoline tax 
is a special tax, levied for a special purpose. It is a 
burden placed on the users of highways on the assump- 
tion they will get their money back in the form of im- 








Roads and Streets 


Detail of Viaduct Handrail and 
Wing Wall. 


proved roads that will enable commerce to flow eco- 
nomically over the highways due to lower maintenance 
and operating costs. 

The tax amounts, roughly, to about 30 per cent of 
the sales price of the commodity taxed. This is, ac- 
knowledgedly, a sales tax on a special class of citizens. 
Ii is levied on the theory that a system of good roads 
is vital to the commercial and industrial progress of a 
state. From the establishment of the United States, 
civic-minded leaders have worked ceaselessly for an 
adequate highway system, recognizing that economical 
transportation is one of the chief governing factors in 
a nation’s progress. Good roads are one of the nation’s 
most valuable assets in war and peace. States have 
come to be judged by the progressiveness of their road 
systems. 

It would be idle for the sponsors of this plan to con- 
tend that the motorists of Texas would approve of such 
a heavy tax on a specialized commodity for other than 
highway purposes. Any informed man knows what 
would happen to such a proposition if submitted to a 
popular vote. 

Texas has only started on its road program. Less 
than one-fifth of the roads on the state system are com- 
pleted. Every resource should be expended in making 
certain an adequate road system is provided as speedily 
as possible. Each month the Highway Commission re- 
ceives requests to add more mileage to the state system. 
Texas never will reach the saturation point as far as 
roads are concerned. 

To disrupt the program at this time could have only 
disastrous results. It would cost the state a huge por- 
tion of its Federal Aid; each dollar of highway funds 
diverted to pensions will cost the state almost another 
dollar in Federal Aid and since 90 cents of the highway 
dollar goes to labor, this procedure would amount to 
taking $1.80 from labor to provide $1.00 for old age 
pensions. We fail to see the economic benefit to the 
state from such a plan. 

To divert highway funds at this time would, at best, 
be temporizing and yielding to the pressure of political 
expediency. It would provide no permanent solution for 
the pension problem, and would have a drastic effect on 
highway construction with a consequent sad reaction on 
labor. Men who toil on the roads give the state value 
received in constructive work for each dollar expended. 
They ask only the opportunity to work, pay their bills, 
and look the world in the face like honest men. They 
do not want relief; they want work as upright citizens. 
They should not be discriminated against, even though 
the need for revenue to pay pensions is recognized 
by all. 
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In group operation the pace of the slowest unit soon becomes the pace of the group. 
smallest economical number of units to each group 


Some Relations of the 


In group operation always use the 


HIGHWAY CONSTRUCTION OUTFIT 


The first part of this article 
was published in the November 
issue of ROADS AND STREETS. 


Prompt Repairs Vital Necessity 


The early discovery of all defects, no matter how 
small, and immediate attention to their repair is a vital 
necessity. The contractor should require the operator 
to keep his equipment scrupulously clean at all times. 
This constant cleaning is a great aid to the early dis- 
covery of incipient flaws, cracks and minor defects 
which if covered with dirt and grease would in all prob- 
ability escape detection until they had become of major 
consequence. Such defects as cannot be repaired with- 
out stopping production should be made during the noon 
hour or at night unless of immediate urgency. Thus the 
failure of the brakes to function properly on a hauling 
truck is a matter of immediate urgency and must receive 
immediate attention the moment it is discovered. Delay 
might lead not only to serious property damage but also 
to personal injury or even loss of life. The maintenance 





To Unit Operating Costs 


By ANDREW P. ANDERSON 


Highway Engineer, Division of Management, 
U. S. Bureau of Public Roads 


of production is important but never sufficiently impor- 
tant to permit the continuance of a risk which might 
cause serious property damage or personal injury. The 
leadership and direction for this work, however, must 
come from the contractor. He must everlastingly im- 
press on his superintendent, foremen and the operators 
of all equipment the necessity for the early discovery of 
defects in their incipient stage and their repair during 
the next stop unless of an urgent character, when the 
stop must be immediate. To do otherwise is to court 
financial loss and invite trouble; in other words, to in- 
crease repair bills and depreciation rates, all of which 
means higher unit operating costs. 


Equipment Depreciation Big Item 


It would appear that the average depreciation rates 
in common use which are based on the highway con- 
struction industry as a whole are of little value to 
the individual contractor. For some they will un- 
doubtedly prove too low and for others, unnecessarily 











Facilities 


Highway construction work involves frequent moves. 
for easy take down, transportation and reassembly are therefore 
important factors. 


high. Average rates could only find useful application 
it all such highway equipment were owned, held or con- 
trolled by some pool or giant organization. Then if it 
were found that the average life of, for example, a 1-cu. 
yd. power shovel was 6 years, an annual uniform de- 
preciation rate of 1624 per cent paid to this pool for all 
such shovels would be safe, even though as at present 
it were known that some operators wear out their 
shovels in 4 years while about as many others secure as 
much as 8 years of service. 

The charges for equipment depreciation, however, 
always form a big item in the cost of much of our mod- 
ern highway work. For example, the original purchase 
cost of the equipment necessary or required in con- 
nection with the construction of any high-type paving 
job will usually involve from $50,000 to $100,00, some- 
times much more if long hauls are required for the 
materials. Here, if we accept for purpose of illustra- 
tion, the round figure of $100,000 as the original new 
cost of A’s paving outfit, then it is clear that on a 
straight-line basis he must write off $20 per working 
hour as equipment depreciation if the useful life of the 
outfit is 4,000 working hours and the total trade-in or 
salvage value at the end of that period is $20,000. How- 
ever, if the serviceable life of the outfit should be 6,000 
working hours and the salvage value at the end of that 
period $16,000, then the average hourly depreciation 
would be only $14 per working hour, a difference of 
about $6,000 for each construction year. 
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Features Complicating Annual Depreciation 
Charges 


Other features complicate the question of annual de- 
preciation charges still more. For example, the first 
year A purchased his new equipment he had a large con- 
tract on hand. The working season was both long and 
favorable, a total of 1,500 working hours instead of the 
normal 1,000 working hours, so that a large amount of 
work was accomplished. Earning and setting aside the 
indicated depreciation on the basis of the first year of a 
5-year life expectancy was an easy matter. The second 
and third years, however, were less favorable. The 
available working seasons proved unusually short. 
Remunerative contracts proved difficult to secure, and 
while the equipment was used comparatively little, no 
earnings were available for writing-off on the deprecia- 
tion. The fourth year proved about normal as to both 
earning and length of employment. By digging deeply 
into the earnings for this year he managed to set aside 
two years’ depreciation, leaving him still one year in 
arrears. The fifth year also was about normal as to both 
contracts and working season, but his efforts to extend 
the earnings of the previous year to cover the accmul- 
lated deficit in the depreciation fund had induced him 
to defer proper overhauling and heavy repairs. Break- 
downs and delays were therefore frequent and unit 
operating costs correspondingly ‘high. Repair charges 
were also heavy and the end of the season found him 
with a worn-out outfit and one year of deferred de- 
preciation write-off still due. 

Most of this difficulty was due to a failure to recog- 
nize that the first year was abnormally good and to 
provide for a corresponding write-off on depreciation. 
Any plan for depreciation write-off should therefore 
take cognizance of the amount of work actually per- 
formed and the ratio it bears to the probable total work- 
ing life of the equipment. Instead of working only 
20 per cent of its life expectancy during the first year 
as credited by the depreciation write-off on the annual 
basis, the outfit actually worked 30 per cent of its nor- 
mal expectancy in working hours. 

Depreciation Charges Must Be Earned 

Probably no plan for charging depreciation will ever 
be found to work perfectly. Obviously, however, the 
depreciation charges, regardless of how they are figured, 
must be earned before they can be effectively written off. 
Obviously also the equipment can only make earnings 
when it is operating, and even then only when it is 
actually producing at a rate above actual cost, that is, 
at a profit. But a profit can be earned only when the 
equipment is producing at a unit cost which is less than 





Equipment accumulates charges whether idle or working but 
it can only earn when in operation. To be profitable the work- 


ing time earnings must exceed the total accumulated operating 
and carrying costs. 
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the unit price received for the production. This unit 
production cost must include all items of cost of every 
character including depreciation, repairs, taxes, fees, 
supplies, etc., in addition to the labor and materials. No 
earnings of any kind are possible when the equipment 
is idle. Should not the life of the equipment as well as 
depreciation, operating costs, etc., then be estimated and 
figured on the basis of the hours during which the 
equipment is employed in actual production? 

The rates of production actually attained vary over 
rather wide limits even on a fairly well managed job. 
Thus, for example, on a concrete paving job involving 
some 16,000 batches, the maximum possible rate as fixed 
by the key equipment was 46 batches per hour but the 
production actually obtained during any full working 
hour varied from a maximum of 43% to a minimum of 
16% batches, while the greatest respective average 
production per working hour was 39.6 batches for any 
one day and 38.1 batches per working hour for any one 
week with corresponding minima of 25.2 and 268 
batches per working hour for any one day and any one 
week respectively. The average production for the entire 
job was 32.7 batches per working hour. On another job 
working 10 hours a day total! production on 7 consecu- 
tive working days was 26.0, 30.3, 31.5, 23.6, 33.7, 32.4 
and 34.8 with a job average of 32.3 batches per work- 
ing hour. On a power shovel grading job production on 
four consecutive working days with no apparent change 
in working condition was 107, 55, 81, 58 cubic yards 
per working hour with an average of 72 cubic yards 
per working hour for the entire job. On all of these 
jobs the hourly production costs remained practically 
constant except as changes in the length of haul re- 
quired corresponding shifts in the number of hauling 
vehicles. Unit operation costs were, however, found to 
vary approximately inversely with the hourly rate of 
production. 


Working Hours and Unit Production Costs 


An example will serve to illustrate how readily the 
working hour can be applied to the determination of 
unit production cost no matter how much either the pro- 
duction rates or the amount of annual employment may 
vary. The outfit is the comparative average one given 
in Table I, a concrete paving outfit which cost originally, 
including the hauling units, $100,000 and was employ- 
ing a total of 78 men at a total wage of $35 per working 
hour. Depreciation, repairs, overhauling, taxes, regis- 


Highway construction 
equipment must be 
strong, sturdy, particu- 
larly adapted to the work 
in hand and above all re- 
liable. No contractor can 
afford equipment which 
imposes much lost time 
on the job. 











An inexcusable delay. Supplying gas to leading unit stops all 
of line, 


tration fees, overhead, and all other annual charges were 
carefully estimated on the basis of present conditions 
and past experience and found to amount to $36,000 a 
year, all of which must of course be earned during the 
working season. The job forming the present illustration, 
however, represents all the work the contractor expects 
to have during the construction year. To complete this 
job at his established and proven rate of production will 
require 1,000 working hours which in that region is ex- 
pected to consume the full construction season. This 
then formed the time basis on which all the contractor’s 
costs and charges were computed as well as the time 
period within which any profit must be earned. The 
annual charges including depreciation are then $36 per 
working hour; management and labor costs are $35 per 
working hour; and operating costs such as gasoline, oil, 
and grease at the prevailing prices amount to $7 per 
working hour. Production averaged 40 batches per 
working hour; hence the average production cost was 
$1.95 per batch. The materials entering into each batch 
cost $6.60 making the tota! cost of the pavement to the 
contractor $8.55 a batch, or $1.80 per square yard since 
the yield of each batch proved to be 4.75 square yards. 


Material Costs a Definitely Fixed Quantity 


The cost of materials is something over which the 
contractor has no appreciable control. He can enter 
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into definite contracts once he has landed the contract 
and can protect himself during the interim between bid 
and contract through contingent agreements or he may 
choose to gamble on whether or not material prices will 


move to a lower level. Some contractors are shrewder 
buyers or better bargainers, than others. The essential 
fact in regard to material prices, however, is that their 
movements are beyond their power or ability of the 
contractor to control. He may gamble on their move- 
ment, and some do, but any profit or loss from such a 
venture should be frankly charged or credited to gam- 
bling and not to highway construction profit or loss. 
But, however, the contractor handles the procurement 
of his materials and supplies they become a fixed cost 
which enter into every unit of his completed product. 
By special care and diligent attention he can prevent 
overruns for which he is not paid. By eternal vigilance 
he can prevent excessive or unnecessary use of supplies. 
Thus, within certain very narrow limits, he can influence 
the amount of materials required and the amount of 
supplies consumed but beyond this the portion of his 
costs due to materials is fixed by forces which he can 
neither control nor modify. So far as the effect of pro- 
duction rates on daily profit or loss operations is con- 
cerned, material costs can be treated as a definitely fixed 


quantity. 


Rate of Production Must Be Kept Well Above 
Profit-and-Loss-Deadline 


The bid price for the concrete was $1.90 per square 
yard so that the contractor’s margin is exactly 10 cts. a 
square yard, or 47% cts. per batch when working at his 
average rate of 40 batches per hour. But his operating 
charges per hour are practically fixed, as is true in 
almost all highway construction work. The operating 
unit costs per batch, therefore, depend almost entirely on 
his rate of production. If he could push the production 
rate up to 48 batches an hour the unit cost of producing 
would drop to $1.625 per batch and increase his profit 
32% cts. a batch. At this rate the job would also be 
finished about 4 or 5 weeks earlier. If conditions proved 
favorable, this time within the construction season might 
be utilized to add to the above possible profit. On the 
other hand, if he lets his production rate drop as low as 
32 batches per working hour he will not only be operat- 
ing at an actual loss but the job will run over some 6 
or 7 weeks into the next construction year. In this way 
the attention of the management is centered constantly 
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Proper storage of materials may 

make the difference between a 

loss and a profit. The careful 
contractor never neglects it. 


on the one all-essentia! factor: that the rate of produc- 
tion be kept well above the profit-and-loss dead line. The 
location of this point is known at all times with con- 
siderable accuracy. The probable effect of any proposed 
shift in personnel or change in equipment or method of 
operation can be forecast with considerable accuracy and 
the definite result readily ascertained and measured soon 
after the completion of the change. 

The absolute maximum production which the mixer 
can attain on this job with the available materials and 
under the ruling specifications is 48 batches per hour. 
This, however, requires such perfect synchronization of 
all parts that it is rarely if ever attained. In fact, with 
the management and personnel he has, the practically 
attainable daily maximum average production is 45 
batches per actual working hour. The range within 
which he can work and still make some profit therefore 
lies between 33 and 45 batches per working hour. If he 
falls below 33 he is in the red and to get above 45 
batches per working hour is beyond the ability of his 
management. His attention must therefore continually 
be directed toward keeping production as near 45 batches 
per hour as possible and never to let it slump below 33. 
If his seasonal average proves to be 40 batches per 
working hour as indicated by his past performance he 
will complete the job within the working season, meet 
all charges and earn a fair profit. This is the purpose 
for which he selected his equipment, synchronized the 
operation of all of its parts, built up and trained his 
personnel, and toward the attainment of which he directs 
their united efforts. 

In reaching for this goal a clear understanding of the 
variations inherent in plant depreciation and their effect 
on plant ownership costs, of equipment reliability and 
plant coordination and their effect on production rates, 
and of the variations in production rates and their effect 
on unit production costs, is a valuable asset. Converted 
into concrete figures for the particular job in question 
this information permits the contractor to provide him- 
self with definite daily information as to whether his 
production during that day yielded a profit or a loss 
and how much production he must secure on the morrow 
to keep out of the red. Such a daily review of his unit 
operating costs should prove of great assistance to the 
contractor both in developing the productive possibilities 
of his outfit to the fullest degree, as well as in maintain- 
ing that essential spread between unit operating costs 
and unit bid prices without which no construction outfit 
can long survive. 
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CONSTRUCTION AND 
NEW DEAL ECONOMICS 


In a period of four years from 1926 to 1929 there was 
an average of $9,250,000 per year expended on construc- 
tion, with 1928 as the peak year—producing $10,500,- 
000,000. In the past four years we have had an annual 
volume of less than $3,000,000,000, an average of less 
than one-third of the former normal volume. In spite of 
the seemingly tremendous efforts of the administration, 
construction volume from 1932, when it was $2,800,000,- 
000, has seen but little change, and the consensus of avail- 
able figures for 1935 places the volume of $3,200,000,- 
000. There is, however, this striking difference. In 
1926, which is generally considered the key year, the pub- 
lic works of the nation amounted to 20% of the con- 
struction program. By the public works I mean all con- 
struction performed with tax money by the combined 
governmental agencies, from the Federal government 
through to the smallest local unit. For 1926 the public 
works construction totaled roughly $1,800,000,000. Pri- 
vate construction work totaled $7,500,000,000, divided 
roughly as one-half residential and one-half commercial 
and industrial. By 1934 the figures had changed radical- 
ly. The construction total was only $3,000,000,000. Now, 
private construction accounted for only 20 per cent of 
the total, the public works had risen from a normal of 
20 per cent to 80 per cent of the total volume with this 
difference. States, counties, cities ceased to construct 
unless Federal money participated in or assumed the 
entire cost. 

The public construction program of 1935 was actually 
less than that of 1934 in volume because all tax units 
other than the Federal government units had withdrawn 
from the market. Taking the nation as a whole, pri- 
vately financed work in 1935 increased over that in 1934, 
there having been about a 20 per cent increase in com- 
mercial and industrial construction and about an 80 per 
cent increase in residential units. However, since com- 
mercial construction had been 20 per cent of normal, a 
20 per cent increase brought that to only 24 per cent of 
normal. Similarly, residential construction had dwindled 
down to 10 per cent of normal, so that an 80 per cent 
increase brought it to 18 per cent of the usual volume. 
Total construction in 1935 showed a small increase over 
1934, 

The figures show that as we opened the year 1936 we 
found that the United States government, through wholly 
or partially financed work, had become the purchaser of 
75 per cent of all of the construction being sold in the 
nation. It is the effect of that almost complete reversal in 
the cycle which I want to discuss with you. 


The First and Second Efforts at 
Pump Priming 
In the year 1933 we witnessed the first effort of the 
administration to prime the pump. For that purpose Con- 
gress was asked to appropriate the unheard of sum of 
$3,300,000,000 and, fully sold on the theory, largely 
through the efforts of the AGC that this would prime 
the pump, Congress appropriated the money. The coun- 
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try looked forward to this expenditure of money as a 
great effort toward recovery, and the nation as a whole, 
including the construction industry, was eager for the 
experiment. Our market for private work was practically 
non-existent. This construction program financed with 
Federal money was the hope of the industry and the one 
thing that held the industry together. 

You will remember the turmoil of the times—the re- 
peated promises made and withdrawn as to putting this 
program into effect, the appointment of Mr. Harold Ickes 
as Public Works Administrator, and the tremendous 
wage scale of $1.20 per hour which was forced on con- 
struction throughout the nation. That one order, ema- 
nating from so high a source, endorsing high wages in the 
big cities and in many instances doubling prevailing wages 
in the smaller cities, swept all private construction out of 
the picture for the year 1933 and 1934. 

Following that program, the construction industry con- 
tinued its struggle for existence through a period when 
private construction had shrunk to 15 per cent of its nor- 
mal value. In the meantime, economists agreed that what 
was needed for economic recovery in the nation was a 
revival of the durable goods industries, and this phrase 
caught the public attention. Inasmuch as construction is 
admittedly 75 per cent of the durable goods industry, it 
was merely another way of saying that construction had 
to be revived before the nation could once more resume 
an even keel economically. Then followed the joint reso- 
lution of 1935, appropriating $4,880,000,000 as a bigger 
bucketful with which to prime the pump. Certain com- 
mendable allocations were made to be expended through 
the existing government public works agencies which were 
accustomed to expending money and which were accus- 
tomed to getting full measure of return for such money 
because these agencies expended that money by contract 
through the regularly organized business channels main- 
tained for that purpose. This is true of the $500,000,000 
turned over to the Bureau of Public Roads of the De- 
partment of Agriculture. It was also true of the bulk of 
the $82,000,000 turned over to the Reclamation Service, 
and it was true of 65 per cent of the $130,000,000 turned 
over to the Department of War to be expended with effi- 
ciency under the Engineering Corps. To Mr. Ickes and 
his Public Works Department was given $446,000,000. 
Let us here pause to say that Mr. Ickes has learned a lot 
about construction since his first public works appropria- 
tion ; that he is thoroughly sold on the contract system of 
doing work, and that, whereas when he first became 
PWA administrator he shared with many the idea that 
we were not to be trusted, he has now learned and all 
his investigations have revealed that the construction in- 
dustry as a whole is to be trusted. Mr. Ickes may be 
counted on to spend this $446,000,000 by the contract 
system with an organization that has become construction- 
minded and increasingly efficient. 


Work Hour Allotments 


Through the Hopkins-Tugwell influence some of the 
contract work has read into it compulsory inefficiency, 
couched under the term of “work hour allotments.” 
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The ridiculous fallacy of compulsory wastage of work 
hours on certain contract projects need not be pointed 
out to construction-minded men. To actually be com- 
pelled to thus waste labor is almost nauseating. It is in- 
herently revolting to men whose whole training has been 
to make labor count in effective production. 

Of the total appropriation of $4,880,000,000, the 
$2,900,000,000 to be expended by day labor may be said 
to be highly inefficient, and not 20 per cent of this ex- 
penditure will actually be converted into tangible wealth. 
The executive committee of the AGC anticipated what 
might happen and after an appeal to the administration 
produced no results, went to Congress with a resolution 
advocating the contract system as the economical and 
most effective way to spend this tax money and revive 
the capital goods industries. 

Verbatim from the resolution is Section 8 of the Joint 
Resolution of Congress appropriating the $4,880,000,000. 
This says: “Wherever practicable in the carrying out of 
the provisions of this Joint Resolution, full advantage 
shall be taken of the facilities of private enterprise.” 
That resolution meant that that money was to be spent 
through the regular facilities of the construction industry 
by the contract system and by the use of as much mate- 
rials as are normally involved in a work hour of opera- 
tions. If the intent of Sec. 8, which we thought was 
mandatory, had been carried out, construction as an in- 
dustry would have survived the period of depression 
without excessive unemployment, without the breaking 
down of its organization, without 88 per cent of its exist- 
ing units doing business at a loss as actually reported in 
Federal Income Tax returns. The depression wrought 
more business fatalities in construction than in any other 
industry. But in the expenditure of the money, Section 
8 of the Act has been almost totally disregarded. Mr. 
Harry Hopkins and Rexford Tugwell’s ideas of how to 
spend the money in construction were preferred over 
those of the men who knew something about construc- 
tion. At the 1934 convention of the AGC I publicly 
put this question to Mr. Harry Hopkins: “In the expendi- 
ture of this money can you not economize in the program 
by finding a way to use the construction organizations of 
the country, not on a profit but on a subsistence basis ?” 
His answer was a short terse, It could be done, but it 
won't.” 


90 Cents for Labor and Material 


Let us study Mr. Hopkins’ WPA system as differen- 
tiated from the Ickes PWA system. Out of the fertile 
brain of Harry Hopkins came that master mathematical 
calculation that $4,880,000,000 divided by 3,500,000 em- 
ployables equaled $1,400.00, and that this $1,400.00 had 
to be allotted per man year for labor and materials. Since 
men are to work 130 hours per month or 1,560 hours 
per year, the answer is $0.90 per hour for labor and mate- 
rial, and that $0.90 has become the “God” of the WPA. 
To men who knew construction these figures looked so 
ridiculous that it was hard to believe that men high in 
our government could arrive at such a conclusion. In 
spite of the storm of protest that came from the indus- 
try, the ideas of the social welfare worker, and the pro- 
fessor of economics have been incorporated into the pro- 
gram. The answer has been compulsory inefficiency. 

The results of this program in operation have been 
as follows: 

1. A terrific waste of tax money. 

2. A complete breakdown in morale of the workers 
in the industry, which is being revealed as we attempt to 
again function normally. 

3. Early in 1935 the country accepted without question 
the assurance of the President that lower rates of pay 
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would apply on relief work, that relief work would not 
be made attractive. That statement was given wide pub- 
licity. Not so wide has been the publicity concerning 
the retraction of that statement. After heavy pressure 
from an organized minority, the American Federation of 
Labor, the original wage scale structure was abandoned 
and the hourly wage scale of union labor adopted. Men 
on relief at $1.50 per hour. 

4. Relief wage scale has been made so attractive that 
relief workers are refusing to take jobs in private in- 
dustry. 

It is argued that by performing some labor in return 
for the relief payment, a worker will forget that he is on 
relief. I would not belittle that reasoning, but WPA has 
not so handled the problem. To argue that the men on 
WPA do not know their status is to insult the intelligence 
of the American workman. Even a casual observation 
of a WPA project will convince you that the men know 
their status exactly. If the purpose of putting men to 
work is the worthy one of restoring morale, that can 
only be done by putting the men on contract work with- 
out compulsory work restriction. Then their self-respect 
will be returned to them by competition with their fellow- 
men, and the result will be a building up of the morale 
or a severance from the payroll. 

The most serious development of the past year, as fat 
as the construction industry is concerned, is the estab- 
lishment of a bureau devoted to- public works construc- 
tion by day labor. If you think of WPA as an emer- 
gency bureau, read the story of the effort to take over 
the Bureau of Public Roads as told in the September 
issue of the Constructor, an effort to take over all high- 
way and crossing work and do it with WPA forces. Or 
the Associated Press release of two weeks ago quoting 
Mr. Hopkins to this effect: “The total national income at 
its low was 38 billion dollars. It is now 60 billion dollars. 
When it reaches 80 billion, its previous high, it can be 
taxed sufficiently to support WPA as now set up. When 
it reaches 100 billion the present deficit can be made up.” 
That statement reveals what Mr. Hopkins has in mind— 
a permanent Federal government public works day labor 
agency. In recent U. S. Treasury accountings Hopkins 
WPA is listed as a Public Works Agency. To what a 
low state hath public works fallen. 

Or if we need further evidence of the growth of the 
Hopkins idea, take these figures showing what he was 
able to get from the three great recovery appropriations. 
GROWTH OF THE HOPKINS IDEA 


Year Appropriation Hopkins’ Percent 
BR  orewnueee oe $3,300,000,000 $ 835,000,000 25 
Pere 4,800,000,000 2,577 000,000 53 
eee eee 1,425,000,000 1,425,000,000 100 


To PWA and Sec. Ickes, pledged to the contract sys- 
tem and its resultant economy, to get value in permanent 
wealth for tax money, to him and his program, after the 
tremendous fight by the AGC went the small sum of $300,- 
000,000 loaned from other unexpended funds. Ickes 
PWA will produce ten times as much permanent wealth 
for the taxpayer under the contract system as will Hop- 
kins WPA with ten times the funds. If my arithmetic 
is right, that is the square of ten or 100 times in value, 
and the statement still stands. 

Those who believe that the encroachment of day labor 
on construction is the general contractor’s problem should 
bear in mind that the general contractors are the shock 
troops in the battle, the sub-contractors and the material 
men come next. 


The Construction Industry's Problem 


What to do about all of this is the general problem of 
our industry. As a first step, the industry must rid itself 
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of the stigma of what is going on under the name of con- 
struction. The public believes that we are up to our necks 
in work, rolling in wealth, with our feet in the public 


trough. We must all of us everlastingly and at every 
opportunity deny responsibility for, or association with, 
that part of the public works program not being put 
through the regularly organized channels by the contract 
system, and we must deny this responsibility in no uncer- 
tain terms. If we do not do so now, the industry will 
bear the burden of that public stigma for years to come 
and will suffer correspondingly. 


As a second step we must, if there is to be a further 
appropriation for public works by the new Congress, as 
there undoubtedly will be, perform the patriotic duty of 
rationalizing that program in order to make it a success- 
ful one. Success in such a program means: 

(a) That waste of not one single man hour of em- 
ployment on pick and shovel boondoggling when there is 
so much useful work to be done. 


(b) The greatest degree of employment in all capital 
goods industries dependent on construction and not only 
in the pick and shovel industry. 


(c) A maximum return in useful public works to the 
citizens of the nation for their money; and the answer to 
these three lies in PWA and in the other regular govern- 
ment agencies utilizing the contract system of construc- 
tion. The way to achieve this program is to make a 
united demand on Congress by a united industry and 
not only the AGC. Surely Congress must be aware of 
what has been going on and must be in a mood to listen 
to the reasoning of construction men about construction. 

I do not wish to conclude this more or less pessimistic 
study of construction and the New Deal without putting 
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into it some optimism. All of us realize that there has 
been a tremendous backlash in construction. It has been 
estimated that commercial and industrial construction is 
$26,000,000,000 in arrears in its logical expansion pro- 
gram. In addition to depreciation, obsolescence has been 
an increasing factor in creating that demand. President 
Roosevelt’s Committee for Economic Recovery has ad- 
vised that it would take ten years of 750,000 residential 
units per year to bring the nation to a point where its 
housing is properly taken care of. The entire highway 
system of America, needs new planning and refunding. 
American cities as a whole need an entire rebuilding to 
accommodate themselves to modern demands for proper 
merchandising, for proper traffic and for proper residen- 
tial facilities. There is more to be done in construction 
work than has been done in all history. For four years the 
industry has been laying back, waiting for the govern- 
ment to do something. It has been amply demonstrated 
that the government is not capable of doing anything to 
restore construction to anything more than 30 per cent of 
normal. 


A Program in Trend with Recovery 


It is up to the industry itself to adopt and carry out a 
program that will produce construction. Such a program 
would have to consist of the following : 

(1) The industry must unsell itself on the theory that 
the government can help it beyond fixed limits. 

(2) It must go ahead on the promise that it must 
create its own demand in construction and use such work 
as is produced by the government only to supplement 
private work. 


Se 
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(3) It must rationalize the government public works 
expenditure program, and for that purpose we submit 
that— 

(a) The government should adopt a regular program 
of genuinely useful public works—buildings, bridges, 
highways, flood protection, dams, etc.—and let these jobs 
to private contractors. Let the contractors hire their own 
labor, no more, no less than they need. Let them get real 
work out of this labor. Let them restore the joy of ac- 
complishment once inherent in the American laboring 
man. 

(b) Feed and shelter the balance of the unemployed 
on home relief. Let them look for whatever kind of 
work they can get. Encourage them to get off relief by 
making it easy to get back on when the job is finished. 

Such a program is in trend with recovery. It fits pres- 
ent economic conditions. If we, the industry, unitedly 
can convince the public of the fallacy of government ex- 
penditure on so-called construction under the Hopkins 
WPA set-up and by stopping the terrific waste of money 
create a move toward the balancing of the national budget 
and the stability of the dollar, it will follow as night the 
day that we could bring vast stores of private money out 
of the cyclone cellar into the investment field. 

Cyclone cellar money is cyclone cellar money because 
its fears are based on the results of the government’s 
expenditure program and the rationalization of that pro- 
gram is at the same time the patriotic duty of the con- 
struction industry and its salvation. 

Acknowledgment—The foregoing is an abstract of an 
address presented Oct. 20 at the Construction Industry 
Meeting, Hollywood Athletic Club, Hollywood, Calif. 
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Highway Separations 
Near Saint Louis 


Features of the rapidly improving traffic facilities 
in and around St. Louis, Missouri, are strikingly shown 
in the accompanying aerial views. The intersection of 
Routes 61 and 66 was built in 1932, that of Routes 40 
and 66 in 1933. While the symmetry of the former is 
the more beautiful, the irregular pattern of the latter 
indicates the greater difficulties of design and construc- 
tion. In fact, a study of the photograph suggests some 
of the problems as to both right of way and topography. 

Each of the intersections involves two 4-lane high- 
ways. The intersection of Routes 40 and 66 is located 
about 5 mi. west of the city limits toward the northerly 
end; while the intersection of 61 and 66 is about 4 mi. 
west of the limits near the southerly end. 

There are four other important highway grade sepa- 
rations constructed and now in service in the immediate 
vicinity outside the limits of St. Louis, while two others 
are under construction, and eight are projected for the 
near future. 

The number of complete highway separations of this 
character which have appeared in the vicinity of our 
large cities during recent years has drawn the expected 
public approval and also an insistent demand for many 
more of the same sort. While some such demands are 
unreasonable, a great number are thoroughly sound and 
must be built as quickly as planning and financing will 


permit. 


Photos by Courtesy of Missouri State Highway Department. 
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Fig. 1—The Run-of-Bank 

Gravel Usually from a 

Creek Bed Is Loaded in 

Trucks with a Power 
Shovel 











LOW COST PLANT-MIX 
BITUMINOUS ROADS 


Improved Method of Construction Using Run of Bank Gravel 


Developed in Chautauqua County, New Y ork, 


N the January, 1932, issue of Roaps AND STREETS 
I described a method of building low cost machine 
mixed bituminous roads, using run-of-bank gravel 
from local gravel pits which were too small to warrant 
the set up of a semi-portable gravel plant in the pit. 
That method, with variations and improvements, has 
been followed up each year since that time and the de- 
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Fig. 2—Separating Sand and Oversize from Medium Sized 
Material 








Decreased the Cost 


By S. E. FITCH 
County Superintendent of Highways 
of Chautauqua County, Falconer, N. Y. 


velopments during this period and particularly during 
the past summer, may warrant a new description as we 
have greatly increased our output and decreased the 
cost. 


Improved Methods Developed 


We have redesigned and assembled a larger and im- 
proved traveling crusher in our shops, using a 10 in. 
by 30 in. instead of a 10 in. by 20 in. opening. It has 
more than twice the capacity and does better work with 
fewer men than the old one. The hard hand work of 
feeding the crusher has been entirely eliminated by 
installing a 30-inch belt conveyor, 20 ft. long in front 
of it to feed it. The machine is also self-propelling at 
7 m.p.h. on the road from job to job. 

The separation of the sand and the oversize from 
the desired medium size material is now accomplished 
by means of a traveling loader equipped with a vibrat- 
ing screen and chutes instead of by the raking device 
previously used. The oversize material is discharged 
directly onto the conveyor belt of the crusher, the two 
machines traveling in tandem. 

Hand work of spreading the mixed material was used 





Fig. 3—Depositing Material by Means of the Three Chutes 


during the depression to give work to needy men. This 
method has been discontinued and we now use a one- 
man power grader which does better and cheaper work. 
The bituminous mixer follows directly behind the loader 





screen and crusher, mixing the aggregate and tar, which 
is at once spread and rolled so that there is no chance 
of the work being delayed by rain on the windrow of 
prepared aggregate. 





Fig. 5—The Three Windrows After the Loader and 
Crusher Have Passed 
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Method of Constructing 2-in. Surfacing 


In more detail the complete operation of a 2 in. sur- 
facing on an old foundation, or for re-surfacing, is 
as follows: 


A power shovel loads run-of-bank gravel (usually 
from a creek bed) into 4-yd. dump trucks (Fig. 1). 
These trucks dump the gravel on the road through home 
made spreader boxes. These are gauged to spread the 
desired amount of gravel. If necessary the gravel is 
then dried by blading it over with a 1-man power grader. 
The material need not be entirely dry (just dry enough 
so it will screen properly) as the screening and crushing 
process which follow tend to dry it further. When 
sufficiently dry it is re-windrowed by a l-man power 
grader. 

Then a Barber-Greene bucket loader, with a spiral 
feed, picks up the windrow (see Fig. 2), passes it 
through a double deck vibrating screen designed espe- 


Fig. 4—The Loader and 

Crusher Outfit Travel in 

Tandem, the Oversize Ma- 

terial Being Discharged Di- 

rectly on the Conveyor Belt 
of the Crusher 


cially for the purpose and which separates the material 
into three sizes which by three chutes (see Fig. 3) 
deposits the sand on one shoulder of the road, the me- 
dium size material on one side of the subgrade and the 
oversize stone onto the belt conveyor of the traveling 
crusher traveling on its own power in tandem with the 
loader (see Fig. 4). The crushed oversize material 
drops in a windrow underneath the crusher which 
passes over it. Figure 5 shows the three windrows 
after the loader and crusher have passed by. 

The intermediate size material on the side of the sub- 
grade is then bladed over and mixed with the run-of- 
crusher material in the center of the road. The sand, 
shown on the left side of Fig. 5, remains on the side 
of the road and is later used in part as a cover for the 
seal coat. Some of the sand may also be used in the 
mix to get the right gradation if so desired. Figures 
6 and 7 show where the two windrows are being com- 
bined by the blade grader. 

Immediately after combining the medium size with 
the run-of-crusher material a Cedar Rapids bituminous 
mixup follows along (see Fig. 8). This machine picks 
up the material from the windrow with a bucket con- 
veyor and spiral feed, elevates it, weighs it and batches 
each batch with the desired amount of hot tar. It 
mixes it in a pug mill and discharges it again into a 
windrow on the road where it is spread by a 1-man 
power grader (Fig. 9). 
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Two good men, by hand, touch up this spreading 
process after which it is followed up by an 8-ton tan- 
dem roller (see Fig. 10). Later on this rolled surface 
is given a seal coat of the same kind of tar and covered 
with the sand from the windrow on the side. Some- 
times the seal coat is made in two applications; the 
first a light one, being covered lightly with the sand, and 
the second application covered with an imported slag 
or stone chip cover for a harder wearing course. 

The above description applies to the work of surfac- 
ing old gravel roads which already have a suitable foun- 
dation. Where the road is a new one, requiring a 
foundation course or additional foundation, the process 
is varied as follows: 


Method of Constructing New Road 


A suitable quantity of run-of-bank gravel is deposited 
in a windrow on the subgrade, as before. The loader 
and screen pick this up and screen out only the oversize 
stone which is deposited by a chute on the shoulder of 
the road. The medium size and sand are dropped back 
on the road, spread out and rolled in place for the 
foundation. If necessary a second or third windrow is 
treated in the same manner. The quantity of material 
and the size of screen used are varied so that as nearly 
as possible the oversize material when crushed will just 
be sufficient to lay either a 2-course top or a l-course 
top, as desired, while the intermediate and fines material 
will give the desired thickness of foundation. The over- 
size is allowed to remain on the shoulder for some time, 
frequently over winter, in order that the foundation 
may have time to consolidate. 

After proper consolidation of the foundation course 
the oversize stone is pulled back to the center of the 
road with a blade grader and windrowed. It is then 
picked up by the loader; any dirt which the blade 
grader has pulled in along with the stone is screened 
out and deposited on the shoulder and the oversize stone 
deposited on the belt conveyor of the crusher as above 
described. The mixer and roller then follow up as 
previously described. 

The capacity of the loader and crusher will average 
about 35 yds. of run-of-crusher material per hour while 
that of the bituminous mixer is greater or about 50 cu. 
yds. per hour. For this reason the loader-crusher out- 
fit either works two shifts or the mixer starts later in 
the day and it should always manage to catch up with 
the crusher each night to avoid the chance of the 
materia! ~etting wet before it is mixed. 

After considerable experimentation with various bitu- 
mens we have found that we obtain the best results 
with a tar binder, T H-1, with a float test of about 140 
at 32° C. In cold weather or sometime early in the 
morning it may be necessary to add a small percentage 
of a water gas tar solvent to the tar in order to cut 
back the tar so it will coat the chilled stone. This 
solvent vaporizes after the mixture is exposed to the air 
a short time. The tar comes to its destination hot in 
insulated tank cars which are kept hot in the usual 
manner by a portable boiler. It is hauled to the mixer 
in regulation distributors which also have heaters to 
further raise the tar to the desired temperature—usually 
about 180 to 200° F. 


Progress and Costs 


The average progress made for all days worked was, 
for a 2 in. consolidated top, 18 ft. wide, about one-third 
mile per day. The labor cost, aside from machine opera- 















Fig. 6—Combining the Two Windrows by the Blade Grader 





Fig. 7—A Further Stage of the Combining of the Two 
W indrows 


tors, was about $60 per day or $180 per mile. The rental 
of machinery at rates approved by the state highway 
department and including supplies and _ operators, 
amounted to about $340 per day or $920 per mile. 


Fig. 8—The Bituminous Mixers Follow Along After 
Combining the Medium Size and Run-of-Crusher Material 





Fig. 9—Spreading with a 1-Man Power Grader 








Rolling with 8-Ton Tandem Roller 


Fig. 10 


Gravel cost about $80 per mile and tar, exclusive of 
seal coat, about $900 per mile. A total, exclusive of 
seal coat of about $2,080 per mile. Single seal coats 
with sand cover cost about $250 per mile. If double 
seal coat with imported stone cover is used, seal coats 
cost about $700 to $1,000 per mile. Total coat about 
$2,800 per mile or 26 ct. per square yard. 
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Tool for Cutting Off Surplus Joint Filler 


By EDWARD H. HINES 


County Road Commissioner, Wayne County, Michigan 


With the extremely hot spell we had during the past 
summer, the expansion on our concrete pavements has 
forced up the asphalt fiber joints to a degree that we 
have never before experienced and has brought into 
very prominent use a little device which we designed 
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Eliminating Ridges on 90 Foot Concrete Pavement in City of 
Wyandotte, Michigan (Wayne County). Pavement Constructed 
by Wayne County Road Commission 


and built ourselves and which we have had in use for 
the past six years. 

The elimination of the ridges, by cutting off the 
surplus material, is a difficult problem, particularly on 
a new pavement following the first hot spell after 
construction. Originally we attempted to cut off these 
ridges by hand, using a sharp spade, but without much 
success. 
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We then designed a tool in the form of a light 
plow which has proved very successful. This tool 
consists of a 6-in. piece of grader blade sharpened to 
a cutting edge and attached to one end of a piece of 
iron bent in the form of a hook. The other end of 
the hook is provided with a device for attaching to a 
light tractor. This angle iron hook is bolted to a long 
handle by which the operator guides the tool. This 
device has proved very efficient and provides a simple 
method for taking care of an annoying problem. 
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Road User Tax Diversions on Increase 


Diversions of taxes paid by road users and motor 
carriers to other than highway purposes amounted to 
$146,449,711 in 1935, according to reports to the 
Bureau of Public Roads from state authorities. This 
is an increase of more than $24,000,000 over the diver- 
sions in 1934, 

Diversions were made in largest amount to general 
state, county and municipal funds. More than $86,000,- 
000 was so diverted, in greater part to state funds. 
More than $15,000,000 was diverted to relief of unem- 
ployment or destitution. Nearly $31,000,000 was di- 
verted for education. Approximately $14,000,000 was 
diverted for miscellaneous purposes such as airports, 
navigation, service of non-highway debts, irrigation, 
parks, oyster propagation and other purposes. 

The total diversions for 1935 are given below. Loans 
made from highway-user revenue that are to be repaid 
have not been included as diversions. 


PE on ciccaves $ 653,183 New Hampshire ... None 
BE cknictecnnns 192,344 New Jersey ...... 5,821,030 
ee 68,118 New Mexico ...... 390,432 
CaltOemia .... 6000. 1,282,510 New York ........ 58,526, 852 
NS rere 984,277 North Carolina 1,757,462 
Commecticwt .....:. 103,375 North Dakota ‘905.776 
Delaware ......... kk Be ee arr 9,726,633 
PE: gadaneenses 6,986,495 Oklahoma ........ 3,494,006 
EE cairns A eee None 
DT sitenwesoekss None Pennsylvania ...... 5,161,045 
I ee Seat 7,505,978 Rhode Island ...... 671,750 
REA ee 2,102,591 South Carolina 140,880 
DE: sescsrrues eens None South Dakota ..... 2,356,601 
NE  vinnuddanand None Tennessee ......... 2,654,785 
Kentucky ......... None a 8,290,061 
Louisiana ......... RES SN hacdnveccevccn None 
 atcurKceeawaae None WOTMOME  occicscces None 
Maryland ......... 463,148 Virginia ........... 28,849 
Massachusetts ..... 9,527,688 Washington ...... 1,002,791 
Michigan ......... 352,161 West Virginia ..... 2,392 
Minnesota ......... 156,098 Wisconsin ........ 5,089,317 
Mississippi ........ 77D WYOUMNE oc cccccss None 
Missouri .......... None Dist. of Columbia. . 924,589 
CO ee None ————————_ 
if 1,113,218 WE acivwasias $146,449,711 
EE, So lew whale None 


45% or Motorists Drive IN WronGc LANE.—An in- 
vestigation by the Michigan state highway planning 
survey of traffic conditions along U. S. 10 in Oakland 
County, Michigan, showed that only 25 per cent of 
motorists drive in the proper lane, that more than 30 
per cent of them drive on the wrong side of the center- 
line, that 5 per cent of the accidents were caused by 
left-hand turns from the wrong lane, and that 3 per 
cent of them were caused by passing an automobile 
on the wrong side. v 


INTERNATIONAL ASSOCIATION FOR TESTING Ma- 
TERIALS TO MEET IN LoNDON.—The second international 
congress of the International Association for Testing 
Materials will be held in London, England, April 19-24, 
1937. K. Headlam-Morley, 28 Victoria St., London, 
S. W. 1, is honorary secretary of the congress. 
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HE Bankhead Highway, U. S. No. 78, extends 
from the Nation’s Capitol to the Pacific and is said 
to be the longest National Highway in the United 
States. This highway passes through the State of Ala- 
bama, the home of its namesake, the late Senator John 


THE $1,000,000 BANKHEAD 
: HIGHWAY IMPROVEMENT 


New Route By-Passes Populated Districts 
and Eliminates All Grade Crossings 


By J. P. TROTTER 
Acting Bridge Engineer, 
State Highway Department, 
Montgomery, Ala. 


H. Bankhead, father of the present Senator John Bank- 
head and of Congressman William B. Bankhead, Speaker 
of the United States House of Representatives. 

This highway is rapidly being brought up to the stand- 
ards dreamed of by Senator Bankhead when he intro- 
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The New Route Saves One Mile in Distance and Eliminates Five Grade Crossings. 
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View 


Along Arkadelphia Road Prior to 


Beginning Construction. 


duced the Federal Aid Highway Bill in Congress years 
ago, making possible the improvement of thousands of 
miles of roads in the United States. 

The Bankhead Highway is the main east and west 
route through Alabama from Atlanta on the east to 
Memphis on the west and is the main artery of travel for 
all traffic from northwest Alabama and north Mississippi 
into the industrial center of Birmingham. 


Grading Operations, Bankhead Highway, Jefferson County, Alabama. 
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The entire route through Alabama is located and built 
to modern standards of alignment, grade and surface ex- 
cept for a section about eight miles long extending from 
Birmingham toward Adamsville. This was built many 
years ago, and winds into Birmingham through a very 
rugged mountainous country. The alignment and grades 
make this a dangerous road; several thickly populated 
suburban and industrial districts provide bottle-necks and 
right angle turns, and there are nine separate railroad 
grade crossings with 16 individual tracks. 

This very much out of date road was forced to handle 
approximately 5,000 vehicles per day. 

It was impractical to widen and improve this exist- 
ing route because of the suburban construction so studies 
were made by the highway department to by-pass prac- 
tically all of the existing route and its populated districts, 
yet remain close enough to provide suitable connections 
to the new route; to provide a modern highway for 
through traffic and by so doing to relieve the old route 
of the load of through traffic it is now forced to carry. 


After much study on the part of the highway depart- 
ment’s division engineer at Birmingham a route was 
adopted which followed the city streets of Birmingham 
to the East Thomas yards of the Frisco and Illinois Cen- 
tral Railroads and was then extended on practically direct 
alignment to intersect the old highway about 3.5 miles 
northwest of Pratt City. This work required several 
heavy mountain cuts and five grade separation structures 
over 13 individual tracks eliminating all grade crossings, 
except those in the heart of the city and one industrial 
mining spur track, little used. The new alignment short- 
ened the distance from Birmingham to Adamsville by one 
mile. 

On that portion of the work within Birmingham con- 
siderable widening was required, involving the moving 
of buildings, brick stores and filling stations and the ele- 
vation of railroad tracks for grade separation. 

The improvement was estimated to cost $1,000,000. 
As the state was unable to spend any such sum in one 
place, particularly during the last few years, this plan 
was laid away until the Federal Grade Separation Pro- 
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Construction View of Bridge of L. & N., Southern and 


gram was advanced in 1935, These funds made the 
project possible, both as a badly needed improvement to 
the highway system and to provide relief to the unem- 
ployed of Birmingham, an industrial city affected greatly 
by the depression. 

The entire work is now under construction. Starting 
from Birmingham, a new connection is made into Eighth 
Avenue, eliminating several bad curves and one spur track 
crossing. 

The first structure is an underpass under one track of 
the A.T.&SF. (Frisco) Railway. It was impractical 
to construct an overhead here, because of property dam- 
age; nor could the roadway be depressed over 3 ft. for 
this same reason and because of drainage, hence the rail- 
road was raised 14 ft. and will be placed on a through 
girder span resting on concrete box abutments. Trans- 
verse floorbeams rest on the bottom flanges of the girders 
and support wrought iron floor plates. These plates are 
to be water-proofed with 3-ply membrane and protected 
by 1%-in. asphalt plank, the ballast resting directly on 
the asphalt plank. This structure, designed for E65 
loading, has a depth of 2 ft. 67% in. from base of rail to 
low steel. Naturally this depth was held to a minimum 
under the conditions at this location. 

The second structure, 210 ft. from the first, is an un- 
derpass under one track of the Birmingham Southern 
Railroad and one track of the Birmingham Electric Com- 
pany, the street car system of Birmingham. This struc- 
ture is of the same construction and appearance as the 
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Republic Steel Corp. (5 Tracks) at Thomas Station. 


Frisco underpass. These tracks were raised 14 ft., and 
the fills made against crib walls to keep from spilling 
onto adjacent streets and property. 

All work on these structures is being done under rail- 
way traffic, the Birmingham Electric Company having 
two cars every 15 minutes during most of the day. 

The third structure, 800 ft. from the second, is an 
overhead bridge crossing two tracks (Frisco and Illinois 
Central) and Village Creek, the storm drainage outlet 
of Birmingham. This structure is composed of eight 
reinforced concrete deck girder spans, each 38 ft. long, 
and one 53 ft. encased I-beam span over the two tracks. 
These I-beams are 36 in. deep-and are built up of plates 
and, angles, a construction cheaper in Alabama than the 
wide flange sections, and are entirely encased in concrete 
to protect them from locomotive blasts and gases. Slab 
forms for this span are suspended from the girders, sav- 
ing the expense and danger of false-work near the tracks. 
One end of this bridge is on tangent; the other on a one 
degree curve and it goes through all the distortions of 
modern superelevation transitions. 

The next structure is an underpass beneath the high- 
way for pedestrians, permitting students of the East 
Thomas School to pass safely from the school to their 
homes. This underpass is 8 ft. wide and 6 ft. high. Up 
to this point the roadway has been 40 ft. from curb to 
curb, with 8-ft. parking lanes where necessary and two 
5-ft. sidewalks, all paved with concrete. As the new 
alignment begins the roadway is widened to 44 ft. with 





View of Roadway and Bridge Over L. & N. and Southern Railroads and Republic Steel Corporation 
at Thomas Station. 





Roadway, 44 ft.; Two 5 Ft. Sidewalks, 
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Partially Completed Viaduct Across Frisco and I. C. Railroads and Village Creek at Arkadelphia Road and East Thomas Yard. 
It Will Have 40 Ft. Roadway and Two 4 Ft. 6 In. Sidewalks. 


two 4 ft. 6 in. sidewalks, and is to have a temporary sur- 
face of gravel. 

The fourth grade crossing structure is an overhead 
over five tracks (Southern Railway, L. & N. Railroad 
and Republic Steel Corporation). This structure is 
skewed 39° on one end and 59° on the other and con- 
sists of six reinforced concrete deck girder spans of from 
27 ft. to 41 ft. span and two 74 ft. encased I-beam spans, 
these I’s being 40 in. deep and of plate and angle con- 
struction. A wrought iron handrail set in concrete posts 
has been used. The fill on the west end is 32 ft. high. 

The last structure crosses two tracks of the Tennessee 
Coal, Iron & Railroad Company at Hamilton Mines, is 
skewed 51° and consists of three encased built up steel 
girder spans, 36 in. deep and 58 ft. span. The fill reaches 
a height of 60 ft. just past this bridge, due to a ravine. 

When completed this project will provide a 4-lane 
highway into Birmingham free of the danger and in- 
convenience of grade crossings and bad alignment and 
one mile shorter than the old route. All of the com- 
munities formerly served are connected to the new high- 
way and are themselves freed of the danger of highway 
traffic to pedestrian and local automobile traffic. 

This work fits into plans that will eventually by-pass 
through traffic around the business district of Birming- 
ham. 

All highway bridges were designed for H-20 loading. 
The Frisco underpass was designed by the Frisco; all 
other structures were designed by the state. 

Mr. H. H. Houk is Chief Engineer of the Alabama 
Highway Department, Mr. J. P. Trotter is Acting Bridge 
Engineer and Mr. R. D. Jordan is the Division Engineer 
in Birmingham. 

This work has been broken up into seven contracts 
and work is now being pushed on all of them by the fol- 
lowing contractors : Dunn Construction Co., MacDougald 
Construction Co., H. E. Wolfe Contracting Co. and S. R. 
Batson. 
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States Had Nearly Billion for Highway 


Uses Last Year 
State highway departments received $902,010,000 for 


highway purposes in 1935 according to reports of state 
officials to the U. S. Bureau of Public Roads. Alloca- 


tions from payments by highway users in registration 
fees, gasoline taxes, motor-carrier taxes and tolls on 
State operated bridges and ferries produced $589,818,000 
or 98 per cent of the income from State revenue sources. 

Federal funds received amounted to $219,381,000; 
$20,366,000 was derived from counties and other local 
sources ; $55,883,000 from sale of bonds and notes; and 
$16,562,000 was appropriated from general funds or 
derived from miscellaneous sources. 

State highway department expenditures amounted to 
$848,355,000, of which $416,412,000 was for construc- 
tion and $184,458,000 was for maintenance. Other ex- 
penditures for equipment, administration, state police 
and interest on highway debt brought the total expendi- 
tures for state-administered highways to $713,066,000. 

Retirements of bonds amounted to $55,756,000 and 
$79,533,000 was transferred for use on local and park 
roads or was used for non-highway purposes. 

The income for highway purposes and total expendi- 
ture for those purposes of each of the states are given 
below: 

INCOME AND EXPENDITURES FOR HIGHWAY 

PURPOSES BY STATES 





Total Total Ex- Total Total Ex- 
Income penditures Income penditures 
1,000 1,000 1,000 1,000 
States Dollars Dollars States Dollars Dollars 
| peer 13,856 12,197 Nev. .... 4,666 4,587 
th. swaeses 5,499 5,631 N. H..... 6,530 6,165 
BSR. ccccccee Ee 16,102 N. J...... 25,473 26,771 
Sh contend 39,934 37,802 N. M.... 7,301 7,359 
Colo. ... 8,600 7,781  Weece Gee 54,770 
Conn ... 24,093 16,898 MW. €.... Sapoe 28,083 
Sh. escouces 3,101 3,613 N. Dak... 4,969 4,911 
A. -eeecened 11,145 11,548 Ohio .... 29,135 25,772 
ih acodnawes 16,545 16,479 Okla. . 12,279 11,568 
Idaho ....... 5,669 6,105 Oreg. .... 17,774 16,991 
Illinois . 37,693 42,729 Pa. ...... 63,465 45,972 
i ossonwes 18,969 17,953 i Enawnes 6,174 3,681 
Iowa .-. 21,593 22,239 - Secscce 11,388 12,597 
Kan. .. 18,953 17,949 S. Dak... 6,999 6.728 
Ky. 17,667 18,806 Tenn. ... 16,889 14,190 
a. «¢pessees 21,550 19,022 Texas ... 36,129 33,905 
Maine 12,109 11,671 Utah 6,111 5,914 
i es¢eavee 16,007 14,700 Tk eansae 6,336 5,920 
Mass 39,268 36,719 , ae 22,471 19,790 
Mich 26,591 23,653 Wash. ... 18.816 17,666 
Minn 25,073 22,950 W. Va... 19,572 20,406 
Miss. 9,824 9,976 Wis. .... 32,677 31,335 
MA, seecesoes 25,875 27,661 Wyo. .... 5,468 5,078 
Mont. 8,300 7,633 
Nebr. ....... 9,975 10,379 Total ....902,010 848,355 
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STABILIZATION OF SOILS 


Principles of Design of Mix and Equipment for Construction Explained 
By H. F. CLEMMER 


ESIGN and construction of efficient road sur- 
D faces for carrying the enormous vehicular traf- 

fic of the present day has made steady advance- 
ment during the past two years. It is therefore of in- 
terest and value to correlate the various factors of de- 
sign and construction from which these improvements 
have resulted. 

Probably the outstanding advancement in research 
work since developing a rational method of design of 
rigid type pavements, has been the development of meth- 
ods of tests for identification of soil characteristics and 
proper methods for treating and stabilizing these soils 
to effect maximum bearing power. 


Pavement Subgrades 


For more than a decade the design of the rigid type 
pavement has been based on a rational formula. Seldom 
however, have actual conditions under which the pave- 
ment is to be constructed and the volume and type of 
traffic been given proper consideration in this design. 
Too often engineers follow general assumptions and 
thereby do not secure the maximum in economical serv- 
ice from an investment. The building of highways is a 
business of huge proportions and is deserving of the 
most careful economic study. 

Our first thought in designing any enginering struc- 
ture should be the foundation. In the past our knowl- 
edge of subgrade soils has been so limited that no definite 
subgrade support has been considered in the design of 
pavements. Recently this rather neglected highway 
construction detail has been receiving prominent consid- 
eration, due, undoubtedly, to the adaptability of sta- 
bilized soi! roads as ideal bases for higher type pave- 
ment surfaces. Although the use of the corner design 
formula for rigid type pavements, disregarding definite 
subgrade support, has proven to be an adequate design 
standard, the possible economy of using a thinner con- 
crete section than ascertained from this formula, when 
utilizing subgrades of high bearing value, is worthy 





The proceedings of The American Public Works 
Association offer modern specifications for both 
concrete and bituminous pavements, and it is hoped 
that suitable specifications for stabilization of soils 
for low cost roads, for high type pavement sub- 
grades, and for fills of all kinds will soon be made 
available. The added cost necessary to properly 


treat soils to obtain maximum service is of minor 
significance when considering resulting benefits. 
This article ts an abstract from Mr. Clemmer’s 
paper presented before this society the last days of 
September, 1936. For another detailed discussion 
of this important subject see page 92, March, 
1935, issue of RoapsS AND STREETS. 
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of consideration. High supporting value is likewise 
applicable to the construction of flexible pavement sur- 
faces. 

Future design standards for the development of road 
programs will undoubtedly follow more or less the stage 
construction plan in that the initial procedure will be to 
construct uniform and dense subgrades (which may be 
temporarily used for road surfaces), rather than to 
permit the mere shaping and superficial rolling of exist- 
ing subgrades as is the present general practice. Meth- 
ods developed for the construction of stabilized soil 
roads can be readily adapted to the construction of 
bases for higher type pavements. Such methods, have, 
in fact been adopted as standard practice by several 
state highway organizations for construction programs 
inaugurated this past year. To illustrate the practicabil- 
ity of improving the supporting value of subgrades 
through proper combination of cohesive and granular 
materials, the following table is quoted from data re- 
ported by the U. S. Bureau of Public Boads: 


INFLUENCE OF INTERNAL FRICTION AND 
COHESION UPON STABILITY OF SOILS 


Angle of 

Internal Supporting 
Cohesion Friction Value’ 

Soil Types Lb./Sq. Ft. Degrees Lb./Sq. Ft. 
2 Og Sere 100 0 400 
ee 200 2 860 
a eee 400 4 1,850 
ere 1,000 6 4,970 
0 Sea 2,000 12 12,490 
DIED. BACs ciceesvnweeras 0 334 270 
Cemented sand and gravel.. 1,000 34 17,340 





iComputation based on assumptions that weight of the soil 
equals 100 pounds per cubic foot and width of loaded area equals 
3 inches. 


The foregoing is presented merely to show the eco- 
nomic advantage of improving subgrade support. 


Design Theory and Construction Practice 


The general principles involved in the design of sta- 
bilized soil mixes are essentially those practiced in de- 
signing bituminous or concrete mixtures, in that maxi- 
mum density utilizing existing sources of supply is a 
prime requisite in either case. Undoubtedly the only 
factor of a major deviation is the selection of the co- 
hesive binder or cement; for concrete construction port- 
land cement is utilized, for bituminous construction as- 
phalt cement, while in the case of stabilized mixes 
varieties of cohesive clays are the binding mediums 
principally employed. 

The yearly expense incurred in the repair of spring 
break-ups of common soil roads is enormous and il- 
lustrates the economy of a little greater initial care to 
secure an all-weather road; year-around service is truly 
the purpose of a stabilized road. The majority of our 
unimproved earth roads do lack stability; for example 
many contain too great a percentage of clay and rut to 
such an extent that they are impassable in wet weather, 
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Portable Stabilization Processing Plant Showing Step by Step Mixing Procedure. 


others may be deficient in clay with the consequence 
that ravelling and loss of road metal results, and still 
others may be of such a nature as to be materially de- 
stroyed by frost-heave action. These are but a few 
examples of unbalanced design. 

Considering then that an ideal road is one which 
will not become soft and rut in wet weather, nor dusty 
and ravel in dry weather, nor heave as a result of frost 
action in winter, we have an established objective to- 
wards which to work. Tests promulgated by the Bu- 
reau of Public Roads, together with supplemental re- 
search work and years of practical field experience in 
all sections of the country have resulted in the estab- 
lishment of recognized standards for this type of con- 
struction. 

In accordance with the report of the Soils Commit- 
tee of the Highway Research Board soil constituents 
should be combined to provide the following: 

1. Seating and embedment stability together with the density 
required to resist traffic pressures and impacts. 

2. An internal bond developed from interlocking grains and 
capillary moisture forces sufficient to cause the coarser sizes 
of sand and the coarse aggregate to have high stability dur- 
ing wet weather when the cohesion furnished by the clay 
may become seriously reduced. 

3. Sufficient cohesion in the binder to cement the sand and 
silt in dry or low moisture conditions and thus maintain the 
integrity of the surface during dry weather. 

4. A surface which maintains constant volume, that is, 
there should not be so much clay that its expansion by water 
will dislocate the seating and embedment bond of the granular 
particles. 


5. Active capillary movement of moisture and rapid evapora- 
tion to prevent accumulation of moisture from the subgrade be- 
neath and to dispose of the rain water which may collect on 
the surface in spite of efforts to maintain a smooth top and 
crown for the prompt removal of surface water. 

From the above it may be readily noted that stability 
of a soil road is vitally dependent upon the continued 
presence of moisture in an optimum amount. Due to its 
moisture-retentive as well as hygroscopic properties, 
many engineers have used calcium chloride for this 
purpose. 


Grading—The grading of the soil materials should 
be such as to furnish sufficient coarse aggregate to as- 
sure resistance to abrasive action of traffic and provide 
coarse and fine sand in proper proportions to inter- 
lock and prevent sliding during wet weather conditions. 

The aggregate should consist of sound, tough, and 
durable particles of crushed stone, slag, or gravel. Mate- 
rial which will disintegrate when subjected to alternate 
wetting and drying or freezing and thawing should 
not be used. The following limits, by weights, have 
in general been recommended: 


Passing Per Cent 
TE a ee ee eee 100 
a OCs cc ckasndnunnaeebadeeé nie 80—100 
Be ie ER odd Dtee as ees Mee desta 50— 90 
i ute ae aiemiewinKaN 40— 75 
cS 0 ae ee: 30— 55 
eR ere 20— 35 
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ween © 








December, 1936 


Material larger than one inch can be used but the 
amount should not exceed 10 per cent; and the maxi- 
mum size should not exceed one-third the thickness of 
the stabilized layer. 

The fraction passing the No. 200 sieve should be 
less than two-thirds of the fraction passing the No. 40 
sieve. For base courses this fraction should not exceed 
twenty-five per cent and should not be less than one- 
half of the fraction passing the No. 40 sieve. 

Generally the plasticity index of the material passing 
the No. 40 sieve should be between 6 and 15. For base 
courses the P. I. should not exceed 6, and the liquid 
limit should not exceed 25. 

Construction Methods—Rapid progress is being 
made in the development of new equipment and sim- 
plified methods for construction of stabilized roads. 
Just recently a joint committee of the American Road 
Builders’ Association and the Highway Research Board 
was organized to develop standard equipment for use 
in the construction of stabilized roads. Local condi- 
tions do affect materially the methods of construction 
to be used to obtain the best and most economical re- 
sults; following, however, are listed several significant 
details to be considered. 

When the material in the subgrade is of firm soil it 
may be bladed or cut to the final grade and cross sec- 
tion ; and if this soil is to be used in making the wearing 
course it shall be bladed to the shoulders of the road and 
left in windrows. If the subgrade consists of loose, 
sandy material sufficient binder should be added to 
form a stable mixture. If the subgrade is soft and 
unstable it should be improved by the addition of granu- 
lar material. 

Any deficiency of the material in the existing surface 
to meet the requirements for a satisfactory mixture 
should be corrected by the addition of coarse aggregates, 
sand or soil binder as needed. 


The soil mixture must be thoroughly mixed, by alter- 
nate spreading and windrowing, or by other approved 
methods, to the desired depth of compacted wearing 
course. In order to maintain moisture in the optimum 
amount engineers have incorporated calcium chloride 
in the road mix at the rate of % Ib. per square yard 
per inch thickness of wearing course; supplemented by 
a light application of about % Ib. per square yard of 
surface at the time of completion of the roadway. The 
incorporation of calcium chloride in the soil mixture 
before compaction has been found to be more prac- 
ticable than the surface application only. The calcium 
chloride is retained for a longer period of time and 
greater density is obtained from the same degree of 
compaction. 

It is most important in the final shaping of the road 
to construct a proper cross section. The surface must 
have sufficient crown to provide rapid drainage but 
should be as flat as practicable for ease and safety in 
driving. Study of this problem has indicated that a 
crown of not less than 3% inch per foot must be main- 
tained to insure satisfactory service, and prevent “pot- 
holing.” 

Plant Mixing of Stabilized Aggregates—One devel- 
opment, following the progress in the practical applica- 
tion of the principles of stabilization, which has become 
of particular interest is that of plant mixed material. 
Since the success to be attained in constructing stabilized 
roads depends to a large extent on the uniformity of 
the surfacing mixture, placing a “plant-mixed” mate- 
rial rather than mixing on the road affords real ad- 
vantage to municipalities and smaller political units. 
Such a plant should consist essentially of an apparatus 
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for proper drying and pulverizing of the clay binder 
and a means for measuring and mixing the proper 
quantities of soil binder, graded aggregate and water. 

In the city of Detroit a stabilized wearing course 
material, using clay, coarse and fine aggregate, water 
and calcium chloride, is obtained in a very satisfactory 
manner by the use of a stationary plant. The clay 
binder is stripped from nearby locations, pulverized 
and rendered suitable for use in the mix by removal 
of undesirable foreign matter. The different grades 
of aggregate and the clay are deposited in individual 
hoppers situated directly over a large belt conveyor 
running to a pug-mill mixer. By means of screw feed- 
ers at the bottom of these bins the amount of each 
material can be easily controlled to insure a satisfac- 
tory mixture. The particular advantage of this arrange- 
ment is that once the proper proportions are experi- 
mentally determined they can be maintained in constant 
proportion. Just before the clay and aggregate on the 
conveyor belt reach the mixer, calcium chloride is fed 
onto the belt from a small hopper. The mixing is car- 
ried on continuously in a pug mill and the stabilized 
mixture then lifted by means of bucket conveyors to a 
large storage bin from which it can be deposited into 
trucks at any time. 

Seasoning.—The seasoning period may properly be 
termed the period during which compaction is attained. 
It is during this period that the continued presence of 
free moisture, to aid in consolidation of the surface is 
so essential. This period is certainly the most important 
affecting the life of the road. Unless there is sufficient 
lubricating moisture present to secure maximum com- 
paction the resulting road will not have the desired 
wet weather stability. This fact is very evident from 
the accompanying curve. Consider that sufficient loss 
of moisture takes place before maximum compaction is 
attained so that the degree of consolidation secured 
corresponds to a density of 97 lb. per cubic foot. Un- 
der this degree of consolidation the soil is capable of 
taking up moisture to 27 per cent during rainy seasons 
with the consequence that wet weather instability pre- 
vails. 

Calcium chloride is particularly beneficial during this 
seasoning period in that its property to lower the vapor 
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pressure of the resulting solution controls the rate of 
moisture loss, thereby permitting a greater density to 
be attained with the same degree of compaction. 

Soils compacted at the optimum moisture content 
may attain greater stability in dry weather, due to 
evaporation; however, during wet weather they could 
not have less stability than that indicated by the stabil- 
ity at the optimum moisture content in that the pores 
at such a time would be completely filled and further 
entrance of moisture would be prevented. 

Optimum moisture contents slightly below the plastic 
limit with the initial mixing water slightly above seem 
to provide the most favorable balance between lubricat- 
ing and adhesive properties. Soils with optimum mois- 
ture contents approximately equal to or below the plas- 
tic limit seem the most desirable with the desirability 
decreasing the more the optimum moisture content 
exceeds the plastic limit. 

Base and Surface Courses—Several years of experi- 
ence has proven that the composition of base and sur- 
face courses should not be considered identical. In 
differentiating between the two we are, however, more 
concerned with the properties of the binder than with 
the aggregate making up the road. Although a stabil- 
ized road may prove most satisfactory as such, it is 
possible for this same road to fail when covered with 
a bituminous mat or a higher type pavement. This 
failure undoubtedly is due to the retardation of surface 
evaporation, with a resultant water-logging of the soil. 
As discussed in the following section, the activity of 
the soil binder is a prime factor governing the per- 
formance of a stabilized road. 

As a result of this tendency for soils to take up mois- 
ture when surface evaporation is prevented, it is advis- 
able that soils of lower plasticity indices be chosen for 
roads which are to be ultimately covered, than for roads 
for which no higher development is considered. In 
general the plasticity indices for bases might range 
from 1 to 5; while for surfaces very satisfactory re- 
sults have been obtained with much higher plasticity 
indices ; however, the recommended limits for surfaces 
range from 4 to 12. 

Maintenance.—Any blading of a calcium chloride sta- 
bilized road should be done immediately after rains as 
the surface at other times wil! not he workable. Any 
small holes should be patched with a mixture composed 
of 100 to 150 pounds of calcium chloride per cubic 
yard of graded soil. 

In order to maintain the moisture in the road surface, 
which is required for the stability, it is necessary to 
apply calcium chloride two or three times each year 
according to the weather conditions. About two 
pounds per square yard is applied each year; one 
pound early in the summer and subsequent applica- 
tions of one-half pound per square yard according to 
the conditions of the soil. Care should be used to be 
sure the surface does not dry out too much before ap- 
plying the calcium chloride. 

Stage Construction—By this process it meant the 
progressive improvement of a road, or system of roads, 
as conditions require. For example, in a locality where 
traffic is of an intermittent and light-weight nature, 
certainly the most economical investment would be a 
stabilized road. With the probability that this road 
will eventually be utilized as a main artery it would 
be advisable to construct it as a base and not as a 
wearing surface. Then as traffic increased succes- 
sive stages would follow. The initial stabilized road 
would be a permanent investment due to its utilization 
as a base and also as a result of its high serviceability 
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while in use as a wearing course. To illustrate the 
efficiency of constructing bases of high bearing value 
the following summarization is quoted from a discus- 
sion by C. A. Hogentogler of the Bureau of Public 
Roads in a report, “Interrelation of Load, Road and 
Subgrade.” 

“The excellent condition, after years of service, of the con- 
crete pavements, 4% and 5 inches thick, which rested upon 
California sands; the absence of cracking after 12 years of 
service in that portion of the Consevoort-South Glens Falls 
(N.Y.) road, which rests upon sand and is 4% inches thick 
at the edges and 6% inches thick in the center; the good con- 
dition after 12 years of service of the DuPont Road, Dela- 
ware, which rests upon a gravel subgrade and is 5 inches 
thick at the edges and 7 inches thick in the center; and the 
excellent service rendered by pavements laid on concrete bases 
4 inches thick, which rest on sand in the vicinity of Cleveland, 
Ohio, indicate that relatively thin concrete pavements, say for 
instance 7 inches thick at the edges and 5 inches thick in the 
center, may furnish adequate load capacity when laid on satis- 
factory subgrades.” 

Stabilized roadways offer exceptional advantages to 
localities where revenue is limited but at the same time 
the demand exists for dependable traffic arteries. This 
method of road improvement has been widely adopted 
by communities of all sizes; for example, Midland, 
Michigan; Ames, Iowa; and Detroit, Michigan; the 
latter city having approximately 800 miles of outlying 
secondary roads to which this-type of construction is 
being adapted. 

The economic advantage of constructing stabilized 
roads; the value to be derived from properly treated 
soil for subgrade for hi-type pavements, and the facts 
which have recently been developed as to stresses in 
rigid type pavements lend new interest to the high- 
way engineer in this effort to plan and construct the 
most economical and serviceable road system. 


v 


Michigan Road Show 


Dealers, manufacturers, and management all coop- 
erated to produce an exceedingly creditable exhibition 
of road materials and equipment at Michigan State Col- 
lege at East Lansing on November 17, 18 and-19. Not 
only were the demonstration hall and gymnasium com- 
pletely filled but large number of units were housed in 
a circus tent outside, while some of the others were 
exhibited and demonstrated in the open air. 

There was no program of papers or discussions. The 
banquet on Wednesday night crowded the ballroom of 
the Olds Hotel, Mr. C. W. Otto, manager of the Lansing 
Chamber of Commerce, presiding as toast master, in- 
troduced a group of speakers notable for its enthusiasm 
and varied interests. Commissioner Murray Van Wag- 
oner of Michigan spoke at some length, chiefly in regard 
to state problems. The speaker of the evening, Colonel 
Willard T. Chevalier, President, American Road Build- 
ers’ Association, talked at length on broad features of 
our national highway problem, with especial emphasis 
on the stoppage of tax diversion and the essentials of 
highway safety—the latter dealing systematically with 
the factors pertaining to driver, vehicle and track. 

v 

An old time oiler went into a store to buy a shirt and 
the clerk tried to sell him a trunk also. 

“What would I use a trunk for?” 


“To keep your clothes in.” 
“Say, do you want me to run around naked ?” 
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OUR BRIDGE PROBLEM 


The “Forgotten” Links of Our Highways Are Due for More Serious 
Attention, But the Question Is, Can We Catch Up and How? 


HREE things are apparent to every highway user 
and doubly so to every highway official : 

First, our main highways are vastly superior to 
our secondary and farm roads, even in proportion 
to the traffic they bear. 

Second, now that the main roads are beginning 
to approach “completion,” they are already out of 
date for modern traffic and are in need of whole- 
sale rebuilding. 

Third, the construction of adequate bridges on 
a majority of roads has lagged far behind that of 
the road surface and other features. 

In the case of the Ohio State Highway Department 
which has a remarkably complete record of the bridges 
and smaller drainage structures* on its road system, a 
report shows that thousands of bridges are dangerously 
weakened by age and use, dangerously narrow or poorly 
located, or obsolete because of change in traffic conditions. 
Chief Engineer of Bridges J. R. Burkey estimates that 
35 million dollars would be required to replace all of 
Ohio’s obsolete bridges—on the state highway system 
alone. 


"Forgotten Bridges" 


Further evidence of the inadequacy of bridges is given 
in an article entitled, “Forgotten Bridges,” by H. E. 
Colburn, bridge engineer of the Alleghany County 
(N. Y.) Department of Highways in Reader’s Digest 
for September, 1936. 

Mr. Colburn reaches the core of the trouble when he 
says, “Most people, including many engineers, seem to 
have the idea that a bridge is a permanent structure—or 
at least that it will stand up for decades under any kind 
of load. But those of us who devote most of our time 
to bridge work realize that the tendency of bridges to 
deteriorate is rapidly creating a serious highway problem. 


“Following the rapid increase in motor vehicle traffic, 
we pushed the construction of new roads with all pos- 
sible speed. But since many hundred feet of road could 
be built for what even a short span bridge would cost, we 
let the old bridges remain. Naturally this couldn’t go 
on indefinitely without serious trouble. A highway is 
no stronger than its weakest link, and the links are 
bridges. The idea was, of course, to get the roads 
through, then go back and build the bridges at our leisure. 
But the demand for more good roads has increased re- 
lentlessly, and there has been no leisure—and no money 
—for bridge building. 

“America now has thousands of narrow, obsolete 
bridges, condemned and posted for restricted loads. 
Although it is illegal to cross a bridge with a load in ex- 
cess of that stated on the sign, nobody pays much atten- 
tion to these warnings.” 


The High- 


*“Ohio Makes Survey of All Drainage Structures,” 
way Magazine, Dec., 1931 





By W. H. SPINDLER 


Publicity Manager, 
Armco Culvert Manufacturers’ Association 


The Obsolescence Angle 


Telling the road user, who is also the taxpayer, that 
funds are inadequate may be a necessary duty, but it 
may also prove to be an embarrassing one. No one denies 
that when new roads are built, they should be relocated 
to give reasonably straight alignment and moderate 
grades to fit the needs of future traffic, but when these 
relocations leave serviceable but now obsolete and use- 
less bridges at frequent intervals for taxpayers to see, 
it is not easy to explain them away. 

Something is wrong! 

Try to excuse these obsolete structures on the basis 
of economy of the new location and you still fail to con- 
vince the taxpayer whose children must travel to school 
over bridges that may some day cave in with or without 
warning. Furthermore, in building new structures, only 
in exceptional cases is future obsolescence taken into 
consideration. We are prone to believe we are now 
building “permanent” structures. We fail to profit by 
past experience. Maybe the structures we build will be 
permanent—“permanent monuments’”—and because un- 
foreseen conditions will surely arise, we must scrap our 
structures and start over again. Won't we ever learn 
that change is constant and is synonymous with progress ? 


Solving the Problem 


No, the solution is not simple. It is easy enough to 
say that adequate funds must be raised, and it is quite an- 
other problem to raise those funds. That, however, does 
not mean it cannot be done. 

We shall leave out of consideration those large bridges 
like the two new ones at San Francisco, the five on the 
Oregon coast, the big bridges in metropolitan areas and 
other large structures which can and will be financed by 
tolls on an economic basis. 

From the standpoint of safety—lives endangered by 
narrow, weak, poorly located structures—the intermediate 
or small size bridges and even culverts are undoubtedly 
the true menace. Surveys will reveal the facts. 

The best and truly engineering method is to make a 
comprehensive survey such as Ohio has made. Periodic- 
ally such a survey would need to be remade because 
deterioration is continuous and in many cases may be 
rapid. 

But a survey of bridges alone is not enough, because 
they are but links in the highway transportation system. 
It is here that the current survey being conducted by 36 
states in cooperation with U. S. Bureau of Public Roads 
can well be coordinated with the bridge survey. 

Next, while continuing as large a road construction 
program as possible, on which adequate bridges are to 
be built, it would be desirable to lay out a 5-year or a 
10-year plan for modernizing all bridges to bring them 





46 


abreast of the improvement and general safety of the 
roads on which they are located. 

Yes, but how would you finance such a construction 
program at a time when retrenchment of national and 
local expenses is in the offing? Four methods are here 
proposed : 

1. Put an end to all diversion of gasoline taxes 
and motor vehicle revenues to other than highway 
use. 

2. Eliminate waste, extravagance, and politics and 
other dead timber from the road building organiza- 
tions. 

3. Plan and build bridges and smaller drainage 
structures with an economic life comparable to that 
of the road and its location, or build structures that 
can be adapted to changing conditions. 

4. By means of a thorough, logical publicity pro- 
gram sell the need for an adequate and continued 
highway and bridge building program to the people 
of your community, county and state. 

These methods may seem impractical to some, but they 
are not unattainable to those who will convince them- 
selves and others of the grave importance of the matter. 

Our bridge problem can be solved. Will it be? That 
is up to you individually and to the highway industry as 
a whole. 

v 


Grade Crossings Elimination Progress 


Elimination of railroad grade crossing hazards at an 
unprecedented rate has been made possible by the allo- 
cation last year of $200,000,000 of emergency relief 
funds for the purpose, according to the Bureau of 
Public Roads, U. S. Department of Agriculture. With 
these funds alone, the Bureau reported, 2,097 existing 
grade crossings will be eliminated, 320 old grade-sep- 
arating bridges will be rebuilt, and 1,037 crossings will 
be protected by the installation of safety gates, flashing 
signals, or other warning and safety devices. 

Of the 2,097 grade crossings to be eliminated, 1,579 
will be wiped out by the construction of bridges to 
carry the highways under or over railroads; the remain- 
ing 518 will be avoided by relocation of the highways. 

As evidence of the greater emphasis laid upon grade 
crossing improvements during the past year, the Bureau 
points to the fact that nine grade-separation structures 
in addition to those mentioned above will be built with 
emergency relief funds allocated for highway construc- 
tion; and the 1908 new and rebuilt structures planned in 
the single year are compared with the total of 728 struc- 
tures planned to be built with other Federal funds 
appropriated since 1933, and smaller programs of previ- 
ous years. 

Two hundred and eighty-one of the structures and 136 
of highway relocations provided for in the last year’s 
program were reported by the Bureau as completed on 
Oct. 1. On the same date installation of protective 
devices had been completed at 29 of the planned loca- 
tions. The total cost of this completed work was $18,- 
203,462. 

The greater part of the programmed work, involving 
an estimated cost of $112,929,765, was under contract on 
Oct. 1 and in various stages of construction. This work 
includes the building of new grade-separating structures 
at 830 crossings, the reconstruction of 162 inadequate 
existing structures, the avoidance of grade crossings by 
246 highway relocations and the installation of protec- 
tive devices at 33 crossings. 

Of the remaining programmed projects, plans have 
been completed and approved by the Federal bureau for 
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174 new and 36 reconstructed structures, 79 highway 
relocations, and 624 protective installations, estimated 
to cost $27,816,526. These additional projects will go 
under construction as soon as contracts can be let. 

The Bureau reports that grade-crossing projects have 
furnished direct employment in recent months to an 
average of 40,000 men, and it estimates that indirect 
employment in the production and transportation of 
materials and equipment in the same period has been 
given to an additional 68,000 men. 


. 
Simple Sand Test for Concrete Mixtures 


A simple way to determine the amount of “free” 
water and “absorbed” water in sand used in a concrete 
mixture involves the use of a small cone lightly tamped 
with sand. This method has been developed by the 
Bureau of Public Roads. Using this test it is easy to 
produce a condition in which the pore spaces in the 
sand grains are completely filled with water without 
any “free” water adhering to the surfaces of the par- 
ticles. The moisture present when the sand is in this 
condition is called the “absorbed” moisture. Any excess 
over this amount is called “free” moisture. Bureau 
engineers point out that the test makes possible a much 
simpler and a more accurate method of making allow- 
ance in the water added to a batch of concrete for 
variations in “free” moisture in the sand. The test is 
useful both in the laboratory and in field control of 
concrete mixtures. 

The test was developed by D. O. Woolf, associate 
materials engineer in the Bureau. Moist sand contain- 
ing free water can be shaped into molds by light pres- 
sure. Dry sand cannot be molded. After experimenting 
with cones of many shapes, Mr. Woolf found that sand 
—lightly tamped into an inverted cone with a top diam- 
eter of 1% in. and a bottom diameter of 314 in.—con- 
tains free moisture if it holds its shape when the cone 
is removed. At the point where the sand slumps upon 
removal of the cone, free moisture is gone. 


Many methods for determining when sand is surface 
dry have been suggested, but extensive study by the 
Bureau has shown that most of these methods are either 
likely to be inaccurate or so delicate that their use in 
routine testing is not warranted. The~cone test has 
been adopted by the American Association of State 
Highway Officials. 

v 


Safety Educational Highway in Ohio 


A safety educational highway, said to be the first in 
America, was officially dedicated on Oct. 12, by the 
Ohio Safety Council, which sponsored the project. It 
is located along a 1-mile stretch of heavily-traveled route 
8, outside of Canton, O., and is the first of 48 of its kind. 

The surface has been marked with white lines to 
separate it into lanes for slow and fast traffic. The 
highway is flanked on either side by 14 neat roadway 
signs bearing concise safety messages such as “Do you 
walk facing traffic?” “Do you play fair with other 
drivers?” and “Do you stay in line on curves?” Night 
and day, the highway is patrolled by specially assigned 
members of the Ohio Highway Patrol. 

To insure the best possible seeing conditions on this 
l-mile demonstration stretch, a scientifically designed 
system of safety lighting is provided. The 25 sodium 
luminaires used are identical with the type of units 
being furnished for the new San Francisco-Oakland 
Bay bridge. The safety lighting is a contribution of 
the Ohio Power Co. 
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Fishing Creek Drainage and Mosquito Control Project, 11 
Miles Southwest from Jacksonville—FERA, 1934. 
Ten-foot Bottom—1:1 Slopes. 


AST January, in a report on local and regional plan- 
ning, the writer, using an illustration of his home 
county’s work in that field, mentioned the fact that 

as a fundamental element, the value of a topographic 
survey and coordinate maps had paid for their cost on a 
dollar and cents basis. Due to failure to realize the prob- 
able character of my hearers, I overlooked the possibility 
of an editor noticing the report and particularly the ref- 
erence to the financial dividends such a survey might pay. 
The reader may well imagine the faint consternation with 
which I received a letter from the editor of Roaps AND 
STREETS, expressing interest in the report and stating that 
readers would be interested to learn my process of ar- 
riving at such an evaluation. 

So, it is up to me to show the means of deduction by 
which a topographic survey and plats can be reckoned 
a sound financial asset; but lest my emphasis on the 
financial aspects should have been stronger than my case 
warrants, I will try to embody enough interesting facts 
connected with the topographic survey and mapping of 
Duval County, Florida, to excuse any accusations of 
weakness in the financial premise. In order to follow a 
safe path in this literary effort, I must chart a more or 
less chronological course in dealing with the subject and 
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How Two-Foot Contours Brought 
a Four-Fold Return 


By J. A. LONG 
County Engineer, 
Duval County, Florida 


must go back to the year 1922 for a historical start which, 
I hope, will make it possible to portray an accurate pic- 
ture of the value of a topographic survey made by the 
regulation county engineering organization, in conjunc- 
tion with other regular functions. 


The Historical Background 


Prior to 1922, Duval County, although having a popu- 
lation of over 120,000 inhabitants, had no regular en- 
gineering department in charge of its road and bridge 
system, but depended upon a non-technical road super- 
intendent for its road and bridge construction, while 
employing engineering services for any unusual con- 
struction or the design of special projects. 

Beginning with 1922, an engineering department was 
set up, but it was more or less subservient to the road 
superintendent system, with the county commissioner 
directing the work in his district. Such a policy did not 
make for efficiency and indeed offered very little oppor- 
tunity for engineering initiative and efficiency. Field 
surveys and notes were made and kept without any base 
or elevation data, were not tied into each other, with re- 
sultant confusion and lack of intelligible planning. 
Coupled to this condition was a growing personnel of 














political appointees and employees, until the expenditures 
of the road and bridge department grew to the propor- 
tions that made a popular demand for a budget commis- 
sion, which was created by legislative act. 

Contemporaneous with the establishment of the budget 
commission the board of county commissioners appointed 
Mr. Earle P. Luce as county engineer and vested full 
authority of the road and bridge department and prison 
department in his hands. The choice was a happy one, 
for Mr. Luce was competent, honest and a splendid ex- 
ecutive with a thorough understanding of the value of 
planning and systematization of county affairs. His 
training with the George B. Hills and Isham Randolph 
companies had given him a thorough foundation in 
drainage and water conservation works, and he brought 
to the county the fundamental principles of coordination 
and planning upon which we still operate. 

The Start of Surveying and Mapping 

Operations 

As one of the agencies of reorganization of the county 
road and bridge policies, it was recognized that the basis 
of economic administration lay in the foundation of a 
topographic survey and coordinate map of the county. 
With this information, it would be possible to determine 
the proper location of roads and bridges and largely 
classify the existing county roads and control the loca- 
tion, type, and probable value of new roads as land use 
and settlement factors. 

In 1918 the U. S. Geological Survey had finished and 
published maps, the quadrangles of which covered Duval 
County, and these maps have been of inestimable value 
to the County. The contours on these maps however 
were platted on 10-ft. intervals, and so were not sufficient 
in detail to fill the needs of this comparatively tidal plain. 
It was therefore decided to take topography in this 
county upon 2-ft. intervals, with spot level interpolations 
which would in effect give a one-foot elevation difference 
on divides in watersheds. Carrying out this idea, Mr. 
Luce divided the county into quadrants, and after estab- 
lishing a base line in the City of Jacksonville and using 
the federal control lines and elevations, proceeded with 
the county topographic survey. 

The policy adopted was to work the parties in a radial 
fashion from the city limits. There were several reasons 
for doing this. Much of the county road mileage being 
in the suburban area, it was necessary to do more en- 
gineering work adjacent to the city, and as the plan was 
to use the regular engineering forces by extending their 
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Looking South from Ramona Blvd. 
Along 50-ft. Right-of-Way Cleared 
Through Cracker Swamp, 8 Miles 
from Center of Jacksonville — A 
County CWA Project, 1934. 


work to include taking topography, there was naturally 
more opportunity to make the surveys close-in. 

It was also deemed advisable to cover the platted sub- 
divisions surrounding the city at the earliest possible date 
for the purpose of properly locating their boundaries 
and streets and to obtain the information as to their 
physical elevations, looking to early development and 
drainage necessary thereto. 


Development and Continuation of the 


Program—Costs 


In order to prevent any delay in the prosecution of 
the surveys the plan was adopted of taking topography 
in any part of the county where any special location was 
called for. Thus there are many small sections topo- 
graphically surveyed and platted, in remote portions of 
the county. These surveys were started in 1931, during 
the period when construction work was at a standstili 
and the county’s engineering forces were not fully oc- 
cupied with maintenance work. This condition existed 
until the fall of 1933, and it is estimated that approxi- 
mately 10 per cent of the county was mapped during those 
two and one-half years. 

Bearing in mind that the topographic work was car- 
ried on as a part of the county engineering work and 
incidental thereto, the aggregate cost of this work would 
be hard to estimate. However, in the type of terrain 
largely obtaining in this county we estimate it possible 
to survey and plat 80 acres per day, using one instrument- 
man, two rodmen and one draftsmian, at a cost of about 
25c per acre. Prior to this year that cost was about 20c 
per acre, the difference being due to increase in salaries 
and transportation as we progress outward from the city 
limits. This figure checks fairly well with the cost de- 
rived by estimating the time allotted the work during 
that period for the approximately 50 square miles sur- 
veyed and platted. 


Surveying Methods 


The method used in our surveys is comparatively sim- 
ple. From U. S. bench marks, a line of control levels 
is run over a predetermined area, usually one to two 
square miles, the area being usually bounded by high- 
ways, or highways and railroads. Bench marks are es- 
tablished, on these control surveys, upon which the topo- 
graphic surveys are checked. 

The interiors of these areas are surveyed with a transit, 
to simplify the operation by recording bearings, reading 
stadia distances and recording the elevations of the shots 
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—oe oe ooh ‘ " . EFORE completing your 1937 
] 9 ] g , = = an ee road plans, talk your problems 
ie a : ~ over with the Tarvia field man. He 
represents America’s oldest and 

most experienced manufacturer of 

coal-tar road-building materials. 

His special training plus your own 

knowledge of local conditions may 

result in more miles of good road on 

next year’s budget. Tarvia types 

combine ease, economy and speed 

in construction and maintenance 

operations—assure the maximum 

mileage of durable, easy-riding, 

skid-safe highways from road funds 
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TARVIA 


GOOD ROADS AT LOW COST , + . 


Marquette-Negaunee Road, Marquette County, Michigan. Tarvia since 1918. 
Highway guard rails and a traffic line have been added but the Tarvia road is as 
smooth, easy-riding and skid-safe today as it was eighteen years ago. 


THE BARRETT COMPANY New York Chicago Birmingham Philadelphia Boston St. Louis Cleveland Minneapolis 


Lebanon Milwaukee Detroit Baltimore Columbus Youngstown Toledo Buffalo Providence Syracuse Hartford Cincinnati 
Bethlehem Rochester Portland, Me. Norwood, N. Y. In Canada: THE BARRETT COMPANY, LTD. Montreal Toronto Winnipeg Vancouver 


When writing to advertisers please mention Roaps aNpD STREETS—Thank you 
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taken. Two rodmen work from one transit. Plane 
tables are not used as the office coordinate maps are 
drawn to the scale of 400 feet to the inch, and the use 
of the plane table maps would slow down the field opera- 
tions and would require enlargement to meet our 
requirements. 

Inasmuch as much of this county is cutover pine tim- 
berland upon which second growth is appearing, and 
fairly open, we experience little difficulty with visibility. 
The heaviest growth is in swamps or lowlands, where 
there is little change in elevation. Lines are usually run 
in the open timber surrounding them. Cross cuts are 
cleared for sufficient lines to delineate the average eleva- 
tions in cross section, or in case of branches, a line of 
levels trace out the threads. 

The number of sights per acre and per day varies ac- 
cording to the nature of the land being surveyed, but 
usually from one to four sights per acre are sought with 
an average of about 160 sights per day. 

\ll surveys are run to closures with the control sur- 
veys and all courses and measurements are corrected by 
latitude and departure before platting. As a result, our 
control surveys and plats are comparable to the U. S. 
Geological surveys and plats for accuracy. 

The detail maps are made to a scale of 400 ft. to 1 in. 
and show all roads, section lines and block lines, as well 
as the 2-ft. contours. They do not, however, show struc- 
tures or vegetation, although swamp areas are designated. 


How the Cost Was Repaid 


In order to properly approach the manner in which 
the estimated cost of $6,400.00 for the surveys, has been 
repaid, it is necessary to cite the use to which the surveys 
were put. 

Realizing that our greatest road problem, both of con- 
struction and maintenance, was one of proper drainage, 
the policy was adopted of tracing out and indicating on 
the coordinate maps the property drainage ditch loca- 
tions as they would affect the present or proposed roads. 
This was done as soon as the area in question was mapped 
to the extent that the out-fall could be located to its logi- 
cal terminus. Asa result of that policy, we have a ready- 
made plan of drainage requirements which require only 
staking out in the field to be ready for operation. 

With the knowledge of the areas needing drainage, 
the county was in a quandary as to the method of supply- 
ing labor and equipment for the work when, as if to 
answer our needs, the first federal emergency program 
was announced, and the county was advisted to submit 
projects for use of labor. 


Drainage of Cormorant Branch, 
16 Miles South of Jacksonville— 
A County WPA Project, 1935. 
Eight-foot Bottom—1% :1 Slopes. 
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Several projects were opened in the spring of 1933, 
but using only a few hundred men, as available from 
the scant funds then on hand. It was in November, 
1933, at the opening of the Civil Works Administration 
program, that the preparedness of the topographic maps 
first paid large dividends, and again in the fall of 1935. 
On both of these occasions, due to a shift in plans, the 
local federal officials were given short notices to put large 
bodies of men to work on a week’s notice. At such times 
nothing short of completed plans could prevent loss of 
time or waste of money. 

It is therefore due to the advance information gained 
in our topographic surveys and recorded on our co- 
ordinate maps that it was possible on two occasions to 
put over 1000 men to work on useful work in less than 
a week’s notice. 

Now, had we not been able to do that, one of two 
things would have occurred. Either the men would not 
have been put to work, and thus they would have lost a 
couple of weeks’ time while preparing to put them on 
jobs of value, or, they would have been put out on value- 
less projects, grass-cutting, leaf-raking or other forms 
of “boon-doggling,” and the taxpayer would have lost 
the money paid them for valueless effort. Either way, 
someone would have lost two weeks’ time on two oc- 
casions, which at $7.50 per week for a thousand men, 
would have been $30,000.00, lost in wages or wasted i 
valueless work. ; 

There have been plenty of charges of waste, extrava- 
gance, inefficiency and so-called “boon-doggling” levelled 
at the administration during the past two and one-half 
years, and doubtless some of them richly merited. But 
I feel sure that the real fault lay in an economic unpre- 
paredness, rather than a wilful desire to waste, spend 
and throw away funds on useless projects. 

In justice to the efforts of the administration, much of 
that lost effort was due to lack of proper planning and 
preparedness on the one hand, and community greed and 
rapacity on the other. Each section, fearful that some 
other city, county or community would get more than 
their share of the public funds, has insisted on foolish 
projects and are as much to blame for many senseless 
undertakings, as the administration which has provided 
funds for their operations. 


Other Direct Benefits 


But, back to the topic of which I am supposed to be 
writing. There are many other evidences of the real 
dollar and cents value of our topographic survey and 
maps, which I could cite, did time and space permit, but 
I will mention only one or two more, briefly. 
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BETHLEHEM PRODUCTS FOR 
HIGHWAY BUILDING 


BAR MATS 
WELDED WIRE FABRIC 


CONTRACTION JOINTS 
(Road Strip) 


EXPANSION JOINTS 
STEEL REINFORCING BARS 
MISCELLANEOUS PRODUCTS 

DOWELS, DOWEL BAR 
SUPPORTS, BAR TIES, ETC. 


THE KALGUARD 
(Steel Highway Guard) 


BETHLEHEM STEEL SHEET PILING 
BETHLEHEM STEEL H-PILING 
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WHY SPLIT UP YOUR PURCHASES OF 


ROAD STEEL? 


6 i most optimistic road builder 
in the world wouldn’t buy an as- 
sortment of parts from an assort- 
ment of manufacturers—and then 
try to put a bulldozer together him- 
self. Even if he got it to work he 
would have wasted a tremendous 
amount of time unnecessarily. 

Splitting up your purchases of 
road steel is another unnecessary 
waste of time. To do so means that 
you have to make frequent check- 
ups of shipping dates with a number 
of different manufacturers. It means 
that work may be delayed by failure 
to receive various items of road steel 
at the time they’re needed. That you 
stand a chance to lose important 
sums of money through payment of 
penalty clauses. 


The surest plan is to place one 
order for every form of steel you 
need to build a road with one central 
source of supply—Bethlehem Steel 
Company. Then you can be sure that 
orders—filled through Bethlehem 
Road Steel Service—will be shipped 
promptly and completely. You'll be 
able to stick to your original work- 
ing schedule—be relieved of any 
cause for inconvenience or delay as 
far as having the steel you need 
when you want it is concerned. 

The Bethlehem district office 
nearest to you will be glad to supply 
you with complete information on 
the details of the Bethlehem Road 
Steel Service. You'll find it profitable 
to get in touch with them before you 
start your next road building job. 


BETHLEHEM STEEL COMPANY, General Offices: Bethlehem, Pa. District Offices: Albany, Atlanta, Baltimore, Boston, Bridgeport, Buffalo, Chicago, 

Cincinnati, Cleveland, Dallas, Detroit, Hartford, Honolulu, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, New York, Philadelphia, 

Pittsburgh, Portland, Ore.. Salt Lake City, San Antonio, San Francisco, St. Louis, St. Paul, Seattle, Syracuse, Washington, Wilkes-Barre, York. Export 
Distributor: Bethlehem Steel Export Corporation, New York. 









BETHLEHEM STEEL COMPANY 
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Little Six-Mile Creek Drainage and Mosquito Control Proj- 


ect—CWA, 1934, Eight Miles Northwest from Jacksonville. 
Six-foot Bottom—1:1 Slopes. 


The federal government has purchased 160 acres of 
land adjacent to the City of Jacksonville, for a resettle- 
ment project for homes with one-acre lots. This prop- 
erty is unimproved, but by using our topographic survey 
the Resettlement Administration in Washington has been 
able to work out, in complete detail, the plans for this 
work. 

Another instance: The City of Jacksonville has a 
metropolitan park area set up in the adopted city plan. 
This zone practically surrounds the city but outside its 
limits. Last year there was an agitation to acquire this 
property, some one thousand acres, and professional ap- 
praisers were employed on its valuation, and again the 
coordinate maps proved themselves of great value in 
eliminating the necessity for detailed surveys and physi- 
cal information, 

I have not gone into the phase of land physical aspects 
as shown on the plats. They are of sufficient value how- 
ever that the county tax assessor, in acknowledgment of 
their assistance has joined the county engineer's office 
in a request of the county budget commission resulting 
in the provision of $6000.00 in funds for the organiza- 
tion of a complete topographic survey party for the next 
fiscal year. This is the first appropriation toward a tour- 
year survey program, and if you knew the Duval County 
Budget Commission as I do, it would require nothing 
more to convince you that the topographic survey and 
maps, for use in county administration, must have Gemon- 
strated a real cash value. 
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Edward N. Hines, Father of the Center 
Traffic Line 


The man who originated the center traffic line now in 
universal use for marking highways was honored for 
this contribution to mortoring safety at the annual ban- 
quet climaxing the 34th annual meeting of the American 
Automobile Association at the Hotel Statler, Detroit, 
Nov. 20. 

Edward N. Hines was presented with a plaque com- 
memorating his contribution by J. D. Tew, president of 
The B. F. Goodrich Company, which some time ago 
launched a search throughout the country for the orig- 
inator of the center traffic line idea. 

Many claims were received. These were turned over 


to a committee of which Thomas P. Henry, president 
of the American Automobile Association, was chairman. 
The other members were Austin F. Bement, former 
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Picture of Plaque Presented to Edward N. Hines of Detroit, 
Wayne County Road Commissioner for 30 Years and Pioneer 
in the Good Roads Movement 


executive secretary of the Lincoln Highway Association, 
and Chris Sinsabaugh, editor of Automotive Daily News. 

Mr. Hines has been a road commissioner for Wayne 
County since the inception of the Board of Wayne 
County Commissioners over 30 years ago, and has 
originated many other highway safety ideas which have 
received general acceptance not only in Wayne County, 
but throughout the country as well. 

On the original Board of Wayne County Commission- 
ers were Henry Ford and Cass R. Benton. 


. 
Western Society of Engineers Cooperates 
with Colleges in Courses for 


Graduate Engineers 


The Western Society of Engineers, in cooperation with 
Armour Institute of Technology, Lewis Institute, Uni- 
versity College of the University of Chicago, and the 
Division of University Extension of the University of 
Illinois, is making available part time graduate courses in 
engineering and related fields to engineers employed in 
the Chicago area. This program has been developed by 
the Education Committee of the Society working with 
the educational institutions, and is intended to present an 
opportunity for engineering graduates to secure addi- 
tional training in specific fields and to work toward an 
advanced degree. 

Among the courses listed are the following: 

Electrodynamics. 

Continuous Frame Structures—Analysis and Design. 

Diesel Engineering. 

Foundations and Soil Mechanics. 

Water Treatment. 

Fuels and Combustion. 

Metallurgical Materials of Construction. 

Advanced Calculus. 

Differential Equations. 

Metallurgical Calculations. 

Further information may be obtained from the Edu- 
cation Committee, Western Society of Engineers, 205 
W. Wacker Drive, Chicago, III. 
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You can count on all-round 
high-speed performance for 
the 10-B... the kind that 
gives you big profitable 
output in any type of 
service. Sales records tell 
the story. The Bucyrus-Erie 
10-B is the fastest selling 
Ye-yard excavator on the 
market. Ask your Bucyrus- 
Erie representative why! 
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@Obserbations by the Tay 


By A. PUDDLE JUMPER 


@ It is with a great deal of satis- 
faction that the “Puddle Jumper” 
watches developments in Maryland 
regarding a plan to reconstruct her 
highway system. 

ee 


@ For the researcher, the Maryland 
road system, traffic, and problems is 
a wonderful natural laboratory ready 
to be operated. Here he who wishes 
to explore the problems of highway 
economics will find conditions tailor 
made to suit his desires. 
. * 


@ Speaking of traffic, Mr. Van 
Duzer, Director of Traffic for the 
District of Columbia, wants to know 
if any city can beat the following: 
What city has more than 275 

street cars entering an intersection per 
hour? Are the cars sorted? Are 
there turns or is passage straight 
through? 

. s 
@ Speaking of highway economics, 
how many states have adopted the 
uniform maintenance accounting sys- 
tem recommended by the U. S. Bu- 
reau of Public Roads? Until there 
is a uniformity of accounting it will 
be difficult to obtain comparable or 
accurte maintenance cost records. 

e e 
@ Apparently the complete and diffi- 
cult phase of our highway problem 
is that of establishing definite policies 
in planning and financing local roads 
that will lead to the rapid construc- 
tion or improvement of reasonably 
satisfactory “all-weather” roads. 

* 2 


@ It seems to me that in any an- 
alysis of operating costs of vehicles 
on highways when comparing im- 
proved with unimproved roads on an 
economic basis it is correct to assume 
that savings of operating expendi- 
tures is the same as income. For 


economic transportation, income 
should exceed expenditure. 
e . 


@ Pretty soon snow will be with us 
in drifts. Protect the slab against 
differential sub-pressures of freezing 
by removing all snow clear from the 
slab. 
* « 

@ Why not drive to the Roadbuild- 
ers’ convention in Néw Orleans and 
take a look at Mississippi's big road 
program ? 











@ Showing excellent marking of 
highways through Columbus, Ohio. 


@ If present plans work out you'll 
see a wreck spectacle at the Road- 
builders’ convention in New Orleans. 
Cars speeding at 45 to 50 miles per 
hour will crash into guard rail of 
various types. Present plans call 
for a chute-the-chutes from the top 
of the auditorium where the exhibits 
will be displayed. 


@ A story goes that Josh Billings 
said, “I don’t mind people being 
ignorant but I hate to be with a man 
who knows so much that isn’t so.” 
Personally, I wonder if that isn’t how 
the speaker felt at the recent meeting 
of the Highway Research Board 
when one man, during discussion of 
a paper on soil stabilization, presented 


a table on soils and corresponding 
plasticity indices. Presentation of the 
table struck the assembly like a ham- 


mer blow. 
+ € 


@ The city of Washington, D. C., is 
certainly actively attacking the traffic 
problem in the downtown business 
section. Many street car tracks are 
being relaid in order to change the 
direction of street car travel. Con- 
gratulations to Mr. Van Duzer and 
the Public Utilities Commission. 


@ It is suggested that the city of 
Washington, D. C., take down those 
22-mile-an-hour speed limit signs and 
adopt the attitude taken by Cincin- 
nati, Ohio. 

ee °e 


@ Over all that sheet ice on the road 
east and south out of Cleveland on 
Nov. 15, I did not see a single acci- 
dent. All of the hills and grades 
were cindered promptly. Good work, 
Ohio. 


@ My head was in a whirl when I 
got out of those soil stabilization ses- 
sions of the Highway Research 
Board’s recent meeting. Some of 
those formulas were long enough to 
use as tugs for a set of harness. [| 
wasn’t alone either. 


@ At the recent banquet of the 
Highway Research Board meeting, 
Prof. Crandall of the University of 
Illinois told about his trip to Europe 
a while ago. One thing that struck 
me particularly was the fact that 
those countries have federal roads. 
Why shouldn’t the United States 
adopt a limited mileage of roads to 
be constructed, maintained and po- 
liced by the federal government? 


@ Did you see how Virginia is 
streamlining the cut slopes on U. S. 
No. 1? The highway development or 
beautification from Fredericksburg to 
Richmond makes for more pleasant 
driving. The fill shoulders, and some 
cut shoulders too, should be much 
wider. 
e .8°¢e 

@ I noticed reflector buttons near 
the tops of the guard rail posts on 
U. S. No. 1 between Washington, 
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Concrete’s moderate first cost, long 
life, low maintenance and low driving 
costs make it the most economical 
avement money can buy—not only 
or arterial highways but also for 
secondary roads carrying only a few 
hundred vehicles daily. 


























road “ CONCRETE ! 


Any thorough traffic safety campaign must recognize and deal with all 
three of these important factors. 


Automobiles are already approaching perfection from a safety stand- 
point. They stop better, handle more easily, respond faster. They have 
better headlights and tires. 


Drivers are improving. They are responding to vigorous educational cam- 
paigns, and they are benefiting by more uniform systems of traffic control. 


But what about the road? 
Street and highway engineers are doing a big job in providing easy 


Let us send you new booklet “Safety curves, modern alignment, ample sight distance, grade separations, 
Sealed in Concrete,” a non-technical dis- adequate width and uniform signs and signals. But underlying all these 
cussion of the problems of highway and improvements is the basic need for the safest possible pavement surface. 


street safety. ‘ ee s 
et snbety Concrete answers that need. Its gritty texture reduces skidding in wet 


weather. Its light gray color and well defined edges improve visibility 
in the more dangerous hours of darkness. Its flat ccown makes the whole 
road surface usable; discourages the tendency of drivers to hug the center 
line. And concrete’s even surface makes driving easier, reduces nervous 
strain and results in better car control. 





PORTtLAN D CEMENT ASSOCIATION 
Dept. A1l2-28 33 W. Grand Avenue, Chicago, Illinois 
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That cer- 
A good 


D. C., and Richmond, Va. 
tainly helps night driving. 
idea ! 

e * 
@ Why don’t more of the state high- 
way departments erect big signs like 
Virginia, Maryland, and Pennsyl- 
vania have done recalling historic 
events along the road? 
. . 


@ As indicative of what man can 
do when armed with facts it is a 
pleasure te announce that the bill in 
Texas proposing to divert $3,000,000 
of gasoline tax funds has been killed. 
It was killed in committee. The pro- 
posal was to divert these funds to 
the Old Age Assistance fund. Con- 
gratulations, Ike Ashburn, on your 
timely determined fight. Col. Ash- 
burn is executive manager of the 
Texas Good Roads Association. 


@ Progress in diesel power was the 
tenor of a dinner given by Mr. B. C. 
Heacock, president of the Caterpillar 
Tractor Company on Dec. 7, 1936, at 
the Palmer House in Chicago. In- 
dustrialists, bankers and manufactur- 
ers were present to help celebrate the 
40th anniversary of the introduction 
in America of Dr. Rudolph Diesel’s 
engine. I’ve an idea that quite a few 
men learned something. What sur- 
prised me was that no one was called 
upon to say something about the use 
and possibilities of the diesel in the 
road and construction fields. Mr. Hea- 
cock made a brief reference to it but 
the field is entitled, it seems to me, to 
more consideration. 





PERCENTAGE OF TOTAL TAX 
SHARED BY EACH » 
TAXING BOOY 





@ How York Township, DuPage 
County, Illinois, shows the division 
of the tax dollar of the 1935 levy. 
Note the small percentage of land 


tax for roads. 
2 * 





Apparently Heacock Got Over a Good One to Wyman. 


Mr. Heacock 

Is President of the Caterpillar Tractor Co. Mr. Wyman Is President 

of John Deere & Company. Don’t Keep Good Stories to Yourself, 
Heacock. 












@ Putting pavers to a new use by 
the Herlihy Mid-Continent Co., Con- 
tractor, Chicago, Ill., on a relief 
sewer job in Cicero, IIl., suggests 
that the same idea could be used on 
bridge footings, walls and wings. 
The Koehring pavers are rigged with 
35-foot booms to replace the stand- 
ard booms. Since it works at right 
angles to the machine, a counter- 
weight is built onto the opposite side. 
It was found necessary, also, to put 
on a pedestal or outrigger on the 
boom side. This pedestal is seen by 
Ed Herlihy’s elbow. The pedestal 
helps prevent tilting of the machine 
when a load goes out on the boom. 

For pouring the invert of the 
sewer, an elephant snout is attached 
to the hopper shown in the accom- 
panying picture. The contractors 
expressed satisfaction about the way 
the idea worked. The PWA engi- 
neer, Mr. V. D. Brown, said there 
was no segregation of aggregate and 
the quality of the concrete was good. 

° * 


@ An analysis of activites of all 
the states in putting their federal 
highway funds to work shows that 
at the end of the fiscal year the Min- 
nesota highway department had ob- 
ligated 95 per cent of its available 
regular federal aid funds, while the 
national average was only 76 per 
cent. In the field of Works Prog- 
ress emergency federal highway 
funds, the Minnesota highway de- 
partment obligated 92 per cent of its 
apportionment, compared with a na- 
tional average of 84 per cent. Works 
Progress railway grade separation 
funds were obligated by Minnesota 
to the amount of 70 per cent, which 
is also the national average. 
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GAR WOOD sun sone 


dumping hot 
asphalt. 


RIGHT: 
Fleet of 244 
yord road- 
builders 
Special Cl2 
bodies have 
cob protec- 
tors. D7L hoists. 


LEFT: 4 cu. yd. W12 
body. F4C cam and 
roller hoist. A unit 
for all round service. 


IN OVAL: Batching 
body. Type Cl2 
3 cu. yds. with ‘2 
yd. extension sides. 

Model D7 hoist. 


5 cu. yd. W12 body and F4CA hoist installed on truck with 
tandem axle attachment. 


T2 telescopic hoist with 2-way side dump body. A versatile 
unit for roadbuilding. 


. n = om 
Best general utility light duty unit is the C12 body and D6 hoist. 
Note double acting tailgate. hoist makes a compact installation. 


GAR WOOD INDUSTRIES, INc. 


DETROIT, MICHIGAN 


Good example of low mounted garbage body. 133 telescopic 
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EDITORIAL 


° ° 
Engineered Equipment 

AVE you noticed how radically the business of 

making and selling convertible power shovels has 
changed in the last seven or eight years? Ten years or 
more ago a contractor, engineer or public highway of- 
cial would get prices on a shovel of a certain yardage 
rating, e.g., a 44 yd. shovel or a 1 yd. shovel, etc. This 
he could convert into a crane or dragline with relatively 
short boom of the same nominal rating by merely chang- 
ing booms and buckets. Nowadays, however, power 
shovels, cranes and draglines are engineered and sold 
for specific types of work in specific materials, and the 
nominal shovel dipper capacity rating is merely indicative 
of the general size of outfit desired. 

Recently an official of a Texas County requested a 
price of a manufacturer for a small dragline to dig a 
drainage ditch. The manufacturer quoted him on three 
machines and told him that one of them was rated as a 
three-quarter yard shovel but when working as a drag- 
line it would handle a 1 yd., %4 yd. or % yd. bucket 
dependent entirely on the operating radius length of 
boom and type of material to be handled. In other 
words, there can be no nominal rating to a dragline or 
clamshell crane. The Texas county official gave no 
indication of the size or shape of the ditch cross-sec- 
tion or no statement of the type of material in which 
the dragline bucket would operate. 

It’s getting like the cosmetic trade; a shade, type or 
combination for every skin. Such is the progress of 
construction machinery economy. 
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Erroneous Deduction 


ECENTLY the editor of a Southern newspaper 

published an abstract of an interview given by 
the writer to the editor’s Washington correspondent. 
The interview was based on a general discussion of eco- 
nomically justifiable highway types as they fit into the 
improvement program of a certain state. Only one 
paragraph of the interview was printed, viz.: 

“It is up to the people of —— to decide whether 
they want to complete about 1,000 miles of high type 
roads or about 1,500 miles of economically justifiable 
types.” 

The editor wrote his own story from the interview 
and as a heading used the following: 

“____ ROAD 
COSTS TOO GREAT 
DECLARES CRITIC” 

As justification for this heading the editor included 
the writer’s quotation as given above. The greater part 
of the surfacing of the roads of the state under discus- 
sion is yet to be done. 

This incident is cited here to indicate the woeful 
lack of understanding of highway terminology by lay- 
men. The writer was probably just as wrong in using 
highway profession expressions as the editor was in 
drawing the inference he did from the writer’s state- 
ment, as evidenced by the heading to the newspaper 
article. There is, apparently, not enough written matter 
on highway problems being submitted to newspapers. 
Those of us, engineers and contractors, machinery, 
equipment, and materials manufacturers and salesmen, 
who derive our livelihood from the highway programs 





should feel constrained to do our parts in keeping 
newspapers posted on highway construction mainte- 
nance, administration, economics and research. If we 
do this then there is far less likelihood of erroneous 
inferences being drawn from interview statements and 
a far greater chance of preventing diversion of highway 
funds for other purposes than highway use. 

The head writer of a news story realizes that his 
product must catch the eye of the reader. Therefore he 
may not be too discriminate in his selection of words. 
Add to this his lack of understanding of highway 
terminology and the result is a head that indicates an 
erroneous deduction has been made from the subject 
matter of the interview. 

Let us all do more writing for newspaper consump- 
tion. Thus will we not only educate the editors of 
papers but perform the extremely useful task of keeping 
our industry alive. With only about ten per cent of 
our three million miles of roads improved, we still have 
a big highway promotional job ahead. 

v 


Pavement Cracking Explained 


N THE September issue of this magazine we sug- 

gested that quarter point cracking of portland ce- 
ment concrete roads be investigated and a report rend- 
ered thereon. We thought the cause might lie in a 
design in which existed a force that had not been con- 
sidered. Following publication of the editorial we 
visited the Highways Bureau of the Portland Cement 
Association to discuss quarter point cracking and the 
following explanations were made: 

1. The cracks in Nebraska paving, mentioned in the 
editorial, were investigated by the Portland Cement As- 
sociation shortly after they occurred. A report was 
rendered at the time which, in short, attributed the 
cracking to transversely non-uniform subgrades. The 
old road over which a light fill had been made was of 
feather edge gravel construction, compacted hard in 
the center from constant traffic. It was -not scarified 
or loosened up before the 6-in. or so of fill was placed 
over it. The paving was placed but the shoulders were 
not built until the following spring. 

In the spring a dragline was used to build the shoul- 
ders and operated on the slab in doing it. Because the 
subgrade was not uniform transversely there was un- 
equal foundation support with the result of. consequent 
cracking. -A rather detailed analysis of the cracks was 
made at the time. 

2. In northern Illinois the cracking was not uni- 
formly on the quarter point of the slab. The state 
highway department in cooperation with the Portland 
Cement Association made an investigation and rendered 
a report. Core drill samples were made across the slab, 
the drilling continuing until it penetrated the frost. It 
was found that frost depth was not uniform, being less 
under the edges of the slab from which snow had not 
been cleared. This differential freezing caused dif- 
ferential heaving and resulting cracking. The cracks 
were most prevalent over silty-clay subgrade spots. 

These reports both indicate the necessity for closer 
examination of subgrades before placing a surface on 
them. There is already considerable work of this na- 
ture being done. The 1935 Proceedings of the Highway 
Research Board on page 157 contains an instructive re- 
port which explains cracking phenomena. 
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Sponge Rubber Joint 














New Line of 
Non Extruding Joints 


To Be Exhibited at 
Road Show 


Bituminous Air Cell 


Bituminous Air Cell with 
Dowell Support 


Rubber Air Cell 

Interlocking Cork Rub- 
ber Joint 

Metal Shield Asphalt 
Joint 


Visit our booth at the Road 
Show, New Orleans, week of 
January 12, Booth No. C-32. 











SERVICISED 


EXPANSION JOINTS 


Demand Quality Products 


Specify nothing but the best 
in expansion joints. 
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Cork Rubber Joint 


Servicised Premoulded Bituminous 
Specialties too numerous to mention, 
can solve many a truction probl 
better, saving time and money as well. 
Send our engineering department de- 
tails of your special requirements or 
problems. If premoulded bituminous 
material can be used, Servicised can 
make it. 





Engineers engaged in pub- 
lic works construction know ' 
that prices can not be cut without sacrificing quality. 


Demand SERVICISED QUALITY PRODUCTS for 
your highway expansion joints. They are the very best 
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that modern manufacturing skill 
can produce. Nothing of their 
quality has been sacrificed for the 
sake of price. 


Do not let low prices influence 
your judgment of quality—low 
prices are a sure indicator of low 
quality. Specify nothing but the 
best. 
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Felt Sided Asphalt Joint 





SERVICISED PRODUCTS CORP. 
* CHICAGO 


6051 WEST 65th STREET 





Fiber Joint 
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It pays to possess 


reliable equipment 
—and plenty of it! 


GOOD ROADS 


CHAMPION 


SNOW PLOWS 


Made by 


GOOD ROADS MACHINERY CORP. 
KENNETT SQUARE, PA. 


“Good Roads,” KENNETT SQUARE, Pa.: Send us without obligation 
full information on Good Roads Snow Plows. 
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HOW OHIO TOOK INVEN- 
TORY OF ITS BRIDGES 


By J. R. BURKEY 


Chief Engineer of Bridges, Ohio State 
Highway Department, Columbus 





ITHOUT EXCEPTION, systems of state high- 

ways in the various states were created from 

highways that were originally established by local 
subdivisions of government. In Ohio there are approxi- 
mately 85,000 miles of public roads. The original mile- 
age on which the state was authorized to construct 
highways, as established about 25 years ago, was 9,000 
miles, which mileage has gradually increased to 12,000 
miles in 1935 and which is being further swelled by 
5,000 miles this year as a result of a recent legislative 
enactment. For 15 years after the first establishment 
of a system of state highway routes in Ohio, the state 
highway department was responsible only for such 
portions of these routes as it constructed and all of 
the untouched sections of highways and all of the struc- 
tures until replaced by the state were the responsi- 
bilities of the commissioners of the counties in which 
they were located. By an act of the legislature of 1928 
the state was made responsible for both construction ' 
and maintenance on al! portions of the state highway 
system outside of municipalities. 


This process of development has been recited to give | 








you a clear picture of the wide-flung responsibilities 
of a state highway department regarding highways and 
structures which it inherited, of which there was no 
official record as to number, location, size, capacity and 
condition. 

No well-organized business would undertake the 
management of properties and operations scattered 
over a 41,000 square mile area without having an 
inventory of those properties and a fairly accurate 
knowledge as to their relative need of improvement or 
maintenance. We felt keenly the need of such infor- 
mation pertaining to the structures on our state high- 
way system and determined to obtain all pertinent 
information and compile it in such fashion as would 
best serve all of the administrative needs of our depart- 
ment. This was a large undertaking and it required a 
few years of persuasion to induce those who held the 
purse strings to authorize us to proceed. 


How the Surveys Were Made 


Authority finally was given and survey parties con- 
sisting each of two men, one of whom at least had 
to have the necessary technical knowledge to perform 
the task assigned to him. Every highway route was 
logged, beginning at its southerly or the westerly end, 
depending on whether its general direction was north 
and south or east and west, ard each structure, whether 
a bridge or culvert, was accurately located by means 
of special spedometers which read to one-hundredth of 
a mile and were calibrated to a high degree of accuracy 
so long as the air pressure in the tires was maintained 
constant. All essential data pertaining to each structure 
were recorded on specially prepared field sheets made 
up in advance with proper headings and items applicable 
to each particular type of structure. 

Before proceeding with the field survey, a widely 
experienced engineer, Mr. W. G. Smith, who has served 
in the department in various capacities for a great num- 
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ber of years, was placed in charge of this work. Per- 
haps six months were spent in mapping out the proce- 
dure and minutest detail as to the type of record that 
was to be kept before any field work was done. In- 
quiries were addressed to all of the progressive states 
in quest of information that would guide us. Unfor- 
tunately, we were unable to learn of any instance in 
which a system such as we had in mind had ever been 
put into effect. 


In order that the data secured would be most service- 
able, we set out with the determination of setting it 
up with some form of visible index which would be 
both complete and compact. Conferences were held 
with representatives of all manufacturers of visible 
files, of whom we had knowledge, and many helpful 
ideas were obtained, although we were unable to find 
any record system which would fit our problem as we 
saw it. We therefore set about the development of a 
suitable one. 


Record System Developed 


Each structure is given a distinctive number, com- 
posed of three parts: (1) In general, the first two 
letters of the name of the country in which it is located ; 
(2) the number of the route on which it is located; 
and (3) the distance of the structure in miles and 
tenths of a mile from the point of the beginning of the 
route in the county. For example: Bridge number 
FR-40-216 would be in Franklin County on Route 40, 
and located 21.6 miles from the west county line. 
(The decimal point is omitted in the bridge number.) 
A separate card 8 in. square with an index which is 
visible when the card is placed in the file is made for 
each structure of over 10-ft. span. The bottom quarter 
inch of each bridge card is exposed to view and is so 
marked as to show at a glance the bridge number, 
county, route number, state highway number, strength 
of the structure, roadway width, type of structure, and 
approximate span. Special! red signal tabs are also at- 
tached to the cards representing structures which are 
outstandingly hazardous or in outstanding need of 
repair or replacement. The body of the card (using 
both sides) contains complete information concerning 
each structure, such as the fundamental dimensions, size 
of principal members, a sketch of the structure and a 
sketch of any unusual features together with a location 
sketch. 

An inspection report is also made and placed imme- 
diately under the card for each structure giving its 
condition and stating any recommended repairs or re- 
placements. Basic information as to all culverts between 
any two bridges is compiled on a separate sheet which is 
filed between the cards for the respective bridges for 
the sake of compactness. No visible index is provided 
for these culverts. These cards are arranged upward 
in the same sequence as the structures occur on the 
highways. A separating card is provided where a route 
enters a county, and on this card is sketched a map of 
the route through the county which also gives the exact 
location of all junctions with other state highways, 
entrances and exits from the corporate limits of mu- 
nicipalities, all railroad crossings, and any equation in 
mileage that may result from alterations of the highway 
after the original survey. 

Various colored cards are used for various purposes 
and types of structure. Salmon cards are used for maps 
and to separate routes. White cards indicate structures 
built of concrete or stone. Yellow cards are used for 
steel truss bridges. Buff indicates steel beam or girder 
bridges. Fawn cards are used for timber bridges. Green 






















Users Report 
on Yardage Increases 


..- Read Their Results: 


One Contractor Writes: 

* “Excavation was around walls and involved 
the digging of hard «'ay to a depth of 28 feet. 
This work was compieted in three months— 
one-half the time we figured necessary.” 


Another AUTOMATIC owner reports: 


* ‘We are stripping 25’ overburden, some of 
which is hardpan and rock. Since putting on 
the AUTOMATIC we are stripping at least 50% 


more material.” 
* From letters in our files. 


Ask any AUTOMATIC owner or oper- 
ator about their yardage records with 
the patented rounded front AUTO- 
MATIC bucket! Then see your equip- 
ment dealer or write us direct for infor- 
mation on a size and weight bucket best 
suited for your machine and job. Bulle- 
tin, “THE AUTOMATIC,” gladly sent 
on request. 


DIG WITH A PAGE AUTOMATIC 


ADDRESS: DEPARTMENT "R" 








CUBIC YAROS 
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PAGE ENGINEERING COMPANY 


CLEARING POST OFFICE CHICAGO, ILLINOIS 
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cards are used for railroad grade separation structures. 

The field sheets on which field data are recorded are 
made of paper but are of the same color and have head- 
ings and items that are identical with those which are 
placed on the file card. This detail is of great impor- 
tance to guarantee that no information would be over- 
looked in the field which should be recorded in the 
permanent file. 

This entire record system is prepared in duplicate, one 
record being kept in our central office covering the entire 
state, the other being kept in each of the twelve divi- 
sions throughout the state for the structures on the high- 
ways under the jurisdiction of the respective divisions. 
While the cards are permanent so long as the identified 
structure remains in service, the inspection reports for 
each structure are intended to be filed annually as the 
field engineers working under the division offices make 
these inspections. The general make-up of this filing 
system can be best understood by examining a tray 
which has been taken at random from our filing cabinet 
to illustrate the information which is obtained and the 
manner in which it is set up. 

On the 12,200 miles comprising the present state high- 
way system, there are 7405 bridges over 10 feet in span 
and approximately 63,000 culverts. 


Cost of Survey and Its Use 


Doubtless, you are interested in the cost involved in 
making the surveys, providing the filing equipment and 
the recording of the information in connection with the 
structures on our state highway system. We estimate 
that the total cost of the original installation was ap- 
proximately $40,000.00, averaging slightly over $5.00 
per bridge, including the eight or nine culverts which 
are filed with it as an average. There is, of course, 
considerable expense involved in maintaining this rec- 
ord up-to-date and accurate. We do not look upon this 
expense, however, as chargeable to the maintenance of 
the record but rather as an incident in the use of the 
record in the maintenance, reconstruction and use of our 
structures. 

Now that this record is in use, let us spend a few 
moments in appraising its value. Consider the matter 
of programming new improvements scattered over far- 
flung areas and where each community is intentionally 
and honestly concerned with its own needs. This rec- 
ord, coupled with information which we have as to the 
volume of traffic on our highways furnishes the back- 
ground for an intelligent determination of priority. 

Many a delegation which has called at our office in 
behalf of a local improvement has, when presented with 
the facts recorded in our files, willingly admitted that 
other improvements, perhaps in their same locality, are 
deserving of priority. Even though these citizens may 
not be in entire accord with our decisions, the evidence 
that we are striving to make them intelligently and based 
upon facts, makes them willing to forego their wants 
and inspires them with greater confidence in their 
government. 

During the depths of the depression, our state high- 
way department put on a winter bridge-building pro- 
gram very hurriedly to give employment during the 
winter months. Three hundred fifty projects were 
selected in a few weeks’ time. Plans were hurriedly 
developed and the projects built, and not one criticism 
has ever reached our desk of a serious error in judg- 
ment as to the projects selected. Such an accomplish- 
ment would have been impossible (in fact, it would not 
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have been attempted) without the information which 
we had at our finger tips. 

While the maintenance of our structures is under the 
jurisdiction of our bureau of maintenance, there is close 
co-operation between our two bureaus, and the records 
in our file, together with the duplicates in the division 
office where the actual maintenance work is done, play 
an indispensable part in this work. From a highway 
user’s viewpoint, this record is of great value. When 
large or heavy loads are to be transported over a high- 
way or when new commercial routes are being enter- 
tained, a visit to our office and a glance at the file pro- 
vide a ready answer to the problem. 

Aside form these tangible benefits, there is a deep 
satisfaction and improved morale that comes to our 
office with the knowledge that we are no longer work- 
ing blindly with problems that are so serious in their 
nature. 

Analyzing these records, we are brought face to face 
with the inadequacy of a large number of our highway 
structures. On the present state highway system of Ohio 
there are about 1850 bridges that are weak and narrow 
or both, to such an extent as to constitute serious hazards 
on our highways. We know where each such bridge is 
located and approximately what it would cost to recon- 
dition it or replace it, but the revenues that are available 
for this purpose (and I presume a similar situation 
exists in most other states) are entirely inadequate to 
do the work that should be done to safeguard the travel- 
ing public and to give it the service to which it is en- 
titled as measured by the motor vehicle revenues that 
are paid in. 


Where the Motor Vehicle Taxes Go 


The average motorist thinks that practically all of the 
money which he pays as gasoline tax or for motor vehicle 
registration goes to the state highway department for use 
on state highways. This conception probably arises 
from the fact that the State is the agency which collects 
the tax. Of the four cents tax which is paid in the State 
of Ohio for each gallon of gasoline purchased, slightly 
less than 1.7 cents is alloted to the state highway depart- 
ment for all purposes of construction, maintenance, 
right-of-way and all engineering costs, including admin- 
istrative overhead. One cent, levied as a liquid fuel tax, 
supports the schools and the remainder is divided among 
the cities, counties and townships for local highway use. 
Local roads and structures obviously must be built and 
maintained but the moneys paid by the motorist in the 
form of special taxes are rightfully a service charge for 
the use of highways and should be applied exclusively 
for such use. Unless diversion of these funds in every 
form is stopped very soon, the highways and their struc- 
tures will fail miserably in keeping pace with the de- 
velopment of the motor vehicle which uses it. 

Acknowledgement—The foregoing is an abstract of a 
paper presented Oct. 22 at the 14th annual convention 
of the American Institute of Steel Construction. 


Vv 
Cost of Cable Guide Rail in New York State, 1935 


In 1935 the departmental forces of the Division of 
Highways of the New York State Department of Public 
Works installed 192,261 lin. ft. of “New Type” guide 
rail at a cost of $92,223, or 48 ct. per lineal foot. This 
rail consists of 2 strands of 3% in. cable on concrete posts 
spaced 20 ft. center to center. The cost is exclusive of 
overhead. 
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NOVO PAVEMENT 
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Pavement broken up like a plowed field 
with Novo Breaker. 








Here are the results obtained with the Novo 
Pavement Breaker—at the left equipped with 
breaking nose on the demolishing hammer. 
Here 6 inches of concrete with 2 inches of 
black top is being broken to 6-inch specifica- 
tions. Hinton & Smalley, contractors, working 
on Route No. 42, Monroe County, Ohio. 


CUTTING 


Hammer equipped with shearing knife, as 
shown at the right, is doing trench work. 
Cutting a 2-foot trench through 8 to 10 inches 
of reinforced concrete. Palmer Construction 
Co., of Danville, Ill., working in Lawrence- 


ville, Ind. 

; COsTS 
Let us tell you of the surprisingly low cost 
figure at which pavement can be broken by 
this method—we will refer you to an actual 
operator. 


NOVO ENGINE COMPANY 
246 Porter Street 
LANSING, MICHIGAN 


(Patents applied for) 


Demolishing hammer equipped with 
knife for cutting trenches in concrete. 


A 2-foot trench cut with Novo Machine. 
Note straight edges without shatter or 
break elotel a 














®@ Motorists favor Traffic 


A DEEP ravine beyond the un- 
banked shoulder of this busy highway was a con- 
stant and serious hazard to motorists—until four staunch bands of 
Page Traffic Tape formed a safeguard for human lives and cars. In 
less dangerous situations three bands, even two, are sufficient pro- 





Tape beceuse these re- tection. With Page Traffic Tape the motorist secures more miles of 
silient bands of steel wire safety, the taxpayer spends fewer dollars to provide it. Contractors 
stop cars with a cushion- : 2 ‘ 

ing action. This action and highway engineers prefer Page Traffic Tape because of low 
not only protects the life cost erection and maintenance—because of flexibility in action 


of the motorist but assures 


less damage to his car. and application. Write for samples. They are sent upon request. 


PAGE STEEL & WIRE DIVISION OF THE AMERICAN CHAIN COMPANY, INC., MONESSEN, PENNSYLVANIA 
District Offices: New York, Pittsburgh, Atlanta, Chicago, San Francisco 
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NEW EQUIPMENT 
AND MATERIALS 


New Tar and Asphalt Melting Kettle 

In a new type of tar and asphalt melting kettle developed by 
the Hauck Manufacturing Co., 126 Tenth St., Brooklyn, N. Y., 
the conventional firebox is eliminated. 

The heat from the burner is distributed by a double return tube 
heating system inside the kettle completely surrounded by asphalt 
or pitch, thus cutting fuel consumption, because practically all 
heat generated is absorbed by the material. 

Another improvement claimed for the kettle is the “No-Freeze” 
draw-off cock which prevents cold material freezing in the cock, 
no delay being experienced when starting to draw off melted 
material in the morning. 

Other advantages claimed are: sides, bottom and draw-off end 
of the kettle are effectively insulated. The entire heating system 


Hauck 75-Gal. “Speed-Master” Melting Kettle 


can be easily removed if and when necessary. 

The kettle is built in 25, 50, 75 and 100 gal. capacities. It is of 
all-steel construction and furnished in either skid or wheel types, 
with a detachable fuel tank and burner which can be used as a 
separate torch heating unit. Catalog sheet No. 654 illustrating 
and describing these kettles will be sent on request. 


v 
New Small Six Cylinder Heavy Duty Engines 


The Hercules Motor Corporation of Canton, Ohio, in announc- 
ing the “QX” series engines and power units, has added the 
following models to their present line of modern and advanced 
heavy duty four and six cylinder engines. The “QX” series meets 
the requirements of the trade for a small six-cylinder heavy duty 
engine. 


Model 3ore Stroke Displacement 
MOXA"... cece ccccec 3% 41% 190 
. 3) ore 3% 44 205 


These two models are identical in general design and appear- 
ance and the majority of the parts are interchangeable, the only 
difference being in the bores and the parts affected thereby. 

The maximum torque of the “QXA” is 130 foot pounds at 
1000 r.p.m. and of the “QXB” is 135 foot pounds at 1000 r.p.m. 
30th models peak at 3000 r.p.m., at which speed the “QXA” 
develops the 55.5 horsepower and the “QXB” develops 60 horse- 
power. 

To meet the present-day operating conditions calling for a 
sustained high speed, special consideration has been given to 
the valve cooling, and water completely surrounds the valve seats. 
Full packless engine lubricated water pumps are supplied on 
thes engines, making it unnecessary for the operator to period- 
ically adjust glands or add grease. 

The engines are equipped with a No. 5 SAE bellhousing and 
flywheels can be furnished for any standard make of clutch which 
can be installed in a No. 5 housing. 

Down draft and up draft manifolds are both available. 
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Hercules Model “QXB,” 3% in. by 4% in., Six-Cylinder 
Gasoline Engine, Manifold Side 


Lubrication is of the full force feed type to all main and 
connecting rod bearings. The lubricating oil pump is located 
beneath the center main bearing and is driven from spiral gears 
on the cam shaft. The material from which the oil pump, shafts 
and gears are machined has been selected to insure long life. 

Oil pressure is readily adjusted to suit operation requirements. 


v 
New 7-Cu. Yd. Streamline Dump Body 


A new design in open end hydraulic hoist dump bodies has 
been developed by the Easton Car & Construction Co., Easton, 
Pa. Its modern streamlined construction is claimed to give 
unusual features in loading capacity and load distribution. It 
is an all steel body using high carbon plate steel surfaces and a 
structural steel frame in arc welded and riveted assembly. A 
hydraulic hoist, supplied and mounted with the body by Easton, 
gives a powerful and dependable elevation to a steep angle. 





New Easton 7-Cu. Yd. Dump Body 
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CUT Street and Highway ACCIDENTS with 3 
LITTLE GIANT rer iirge . 


curves, LITTLE GIANT 


SAND AND CINDER SPREADER itleniet of sejem” 


@ 2 to 3 times faster than old methods. 
@ Low FIRST Cost—Low Maintenance. 


@ Saves 25% to 40% on abrasives——smoother, more uni- 
form coverage—thick or thin. 


@ Meets all requirements of city street AND highway 
J work. Used in loop traffic. 








@ Does MORE than you expect of high-priced equipment 
—at far lower unit cost. 


F IMMEDIATE DELIVERY. Send for FOLDER No. 1 
PORTABLE ELEVATOR MFG. CO., BLOOMINGTON, ILL. 


PARSONS’ SAUERMAN. 
SNOW PLOWS... | || SUACKLINE SCRAPERS 


You can make larger 
profits on many dirt- 
moving jobs by using 
Sauerman Scrapers. 




















Any two-drum hoist or 
boom machine can be 
used as a power unit. 


Handling capacities 
will range from 10 to 
600 cu. yds. per hour, 
aa “ Sauerman Scraper, operated depending upon the 
Built in four sizes and styles for by crane, hauls dirt 250 ft. size of Sauerman 
large or small trucks, enemas Scraper you use. Op- 
erating spans may ex- 


tend as far as 1,000 ft. 














ONE WAY— or farther. 
VEE TYPE— Write for Catalog 
WINGS— : SAUERMAN BROS. 


488 S. Clinton St. 


hand or power hydraulic CHICAGO, ILLINOIS 


controls. 










There is a Parsons’ Represen- 
tative near you. Write:— | Mining gravel trom @ deep, 


THE PARSONS COMPANY | 
NEWTON, IOWA 


yds. per hour. 
(Mention this Journal) 


a New LINE OF ASPHALT PLANTS sy cummer 


The Internally Fired “No. 720" for Hot Mix 


A Modern New Portable Asphalt Plant, equipped with 3000 lb. capacity Mixer. Capacity 80 tons per hour. 


The Combination “No. 1100” for Hot and Cold Mix 


New Portable plant, equipped with Cummer Two-Fire Dryer Cooler and 3000 lb. Capacity Mixer. Capacity 80 tons Hot Mix or 30 tons 
Cold Mix per hour (3 minute mixing cycle). Will readily produce Hot or Cold Mix without changes. 
































No. 720 and 1100 Each Built in Two Units 


The F. D. Cummer & Son Company 


Write for Printed Matter. 17th & Euclid, Cleveland, Ohio 
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The unusual shape of this body was scientifically designed and 
proportioned to give a maximum loading capacity per top weight 
of body and hoist, and a technically correct load distribution. 
A sturdy shelving of plate steel extends over and protects the 
cab of the truck during loading. The capacity of the truck 
pictured is a 7-cu. yd. shaped and approximately 9-cu. yd. heaped. 
Other capacities and dimensions are available to fit truck manu- 
facturers’ standards or users wishes. 


v 
New Traffic-Signal Controller 


A complete, new, simplified traffic-signal controller, designated 
the Novalux Type D, has’ been announced by the General 
Electric Co., Schnectady, N. Y. The new controller is smaller, 
and simpler in design than previous types, yet it can handle at 
least 75 per cent of traffic-control problems. 

The Type D controller comprises only a precision Telechron 
motor, a rotating dial, a drum with the necessary signal con- 
tacts, a panel with three snap switches, and an integral base 
casting. Traffic-cycle length can be varied from 40 to 180 
seconds by means of gear changes within the time. Five gear 
changes are provided with each unit. As many as 16 cycle 
positions and as many as 15 signal-light circuits can be con- 
trolled. 

A timer drum opens and closes the signal circuits. Cams 
actuate tempered-steel riders on which are silver electric con- 
tacts, capable of carrying a full ten-ampere lamp load. Bronze 
reduction gears, that produce a final drive speed of two r.p.m., 
are totally enclosed and run in a bath of oil which lasts the 
life of the unit. The gear case is sealed at the factory. 

For accurate timing, a synchronous clock motor is used, 
requiring but six watts to operate. With this motor, adjacent 
intersections can be timed for progressive movement, and each 
timer will stay in step with every other unit. Any one of the 
timers in the system can be arranged to operate as the master 
for the entire system, in addition to controlling an intersection. 

The simplified moving mechanism requires but five bearings 
in addition to those in the gear case. Each bearing is packed 
in felt and has its own oil well. 


v 
New Hydraulic Hoist 


After more than a year of rigid field tests under the most 
adverse conditions Hercules Steel Products Co., of Galion, O., 
has introduced their super power “center-lift” hydraulic hoist. 

This hoist was designed and perfected by Fred Biszantz who 
has had over 25 years experience on hoists, dump bodies and other 
mechanical equipment. 

The new super power hoist applies lifting pressure at the 
center of the body—two lifting arms are employed which does 
away with the dangers of cramping. T his center lift requires 
extremely low oil pressure and minimum lifting power. 

The cylinder is seamless steel finished to a glass smoothness. 
While its many features are too numerous to list, an important 
one is that a heavy guage welded steel sub-frame is used. There 
is no concentration of the load at one point. 

With the new hoist Hercules introduces many new bodies with 
more important features than ever before. 


v 


WITH THE 
MANUFACTURERS 


Riddell Co. Completes Reorganization 


The W. A. Riddell company of Bucyrus, O., which has been 
operating under receivership for the past three years has an- 
nounced the complete reorganization of the company. The re- 
organized company will carry on without even changing its 
name (except as to corporation in place of company), will be 
in possession of all the assets of value including land, buildings, 
equipment, patents, contracts, license agreements, etc., without 
any pending litigation of any nature. Only those things have 
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been dropped in the reorganization which always were what is 
commonly termed as “White Elephants,” such as idle plants 
and unsatisfactory subdivisions which were in no way ever 
used to any appreciable extent in the manufacture of the com- 
pany’s products. 

Therefore, by taking over into the new organization only 
the productive portion of the holdings of the old company there- 
by eliminating the necessity of absorbing overhead created by 
the “White Elephants” and unnecessary overhead, the reorgan- 
ized company will be in a better position for efficient manu- 
facture than ever before. The company will be owned entirely 
by private capital and not controlled by any bank, group of 
bankers or other corporations, thereby being able to operate 
more independently than ever before. 

During the period of receivership just passed, the products of 
the W. A. Riddell Company have been constantly improved. 
The Service and Parts Department has been built up during 
that period to where they are carrying in stock more than 
14,000 parts for road and clay machinery repairs which has 
enabled them to establish a record of shipping more than 90 
per cent of their parts orders the same day orders are received. 

During the period they were in receivership they have also 
placed on the market an eight wheel oscillating tandem drive 
traction unit called the Octopus, a four wheel tandem drive 
called the Octopus-Tandem, a multiplow mixer and leveler 
attachment for “Blacktop” road work, Warco J and S traction 
treads for all kinds of heavy duty pneumatic tired equipment 
and a new super-modern streamline motor grader. Other 
models and refinements in the Warco line are in course of 
development ready for early announcement. 

Mr. H. F. Holbrook, who so capably steered the course of 
the company through receivership now heads the reorganized 
company as vice president and general manager and is sup- 
ported by the same major executives who were in the old 
organization and who have had years of experience in their 
respective lines. 


v 


Link-Belt Shovel, Crane Division Personnel Changes 


Announcement is made by Link-Belt Company, Chicago, of 
the appointment of Mr. P. B. Engstrom as the company’s 
authorized distributor for crawler shovels, draglines and cranes, 
also locomotive cranes, in Los Angeles and southern California 
territory. He is making his headquarters at the Link-Belt 
office in Los Angeles, 361-369 S. Anderson St. Mr. Engstrom 
is an engineering graduate with 25 years’ experience in his 
chosen field in both engineering and sales work. He is well 
acquainted on the Pacific Coast, having been a west coast 
district manager for a period of 15 years. His last connection 
was with Garfield & Co., Link-Belt shovel distributors in San 
Francisco. 

Another personnel change announced is the transfer of B. 
Howard MacNeal from Memphis, Tenn., to the Link-Belt office 
in Philadelphia, 2045 W. Hunting Park Ave. from which 
point he will henceforth specialize on the sale of crawler and 
locomotive cranes to industrial concerns in Philadelphia and 
New York office territory. Mr. MacNeal has been with the 
company since 1916, and formerly served the same territory. 

Ed. F. Carey, at Philadelphia, and Chester S. Lewis, at New 
York, will continue as the company’s district representatives in 
their respective territories, specializing on the sale of crawler 
shovels, draglines, cranes to all other classes of trade and 
through the company’s distributors in these territories. 


v 


Annual Meeting, A. E. D. to Be Held in New Orleans 


The Associated Equipment Distributors have set Jan. 10-11- 
12 as the dates for their 1937 annual meeting which will con- 
vene at the Roosevelt Hotel in New Orleans. These dates 
coincide with those of the American Road Builders who have 
also selected the city by the Gulf for their 1937 session. 

A very interesting program is being prepared by G. F. Lowe, 
Chicago, Ill, Chairman of the Program Committee. The 
second day of the session has been designated “manufacturer 
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The H & B tower type plant combines portability and 
large capacity. Built by manufacturers of asphalt 
paving machinery for over 30 years. 





Send for our new bulletin T-247 


JOT YOUR NAME on THE MARGIN of THIS AD and 
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HETHERINGTON & BERNER INC. 
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Frink Sno-Plows of 
Canada, Ltd. 


Toronto, Ontario 











OBSTRUCTIONS 
bother 


Jobs in difficult places demonstrate what can be done with 
a Model 160 Buckeye. Shift the boom to right or left, 
and you can put the edge of the trench within 4 in. of 
the outside clearance of the Alligator Wheels. Digging in 
reverse, you can tunnel under sidewalks, or dig straight 
down beside building foundations. Digs trench 16 in. to 
42 in. wide and up to 12 ft.-6 in. deep in the most diffi- 


cult of soil conditions. Write for complete information. 


THE BUCKEYE TRACTION DITCHER CQ. 
FINDLAY, OHIO 








OR WIRE RESERVATIONS 


WRITE 












When writing to advertisers please mention Roaps AND STREETS—Thank you 


The FINEST HOTEL in Dixie 


Leadership always carries with it the obligation to be more, to do more and give more. As applied 
to The Roosevelt, New Orleans, leadership means a completely equipped hotel where the traveler 
finds refinements and luxuries that add so much to the comfort and pleasure of his stay. It means better 
accommodations and service, and finer food for the dollars you spend. Rooms with bath from $3. 


JAS. PAT O'SHAUGHNESSY, Maneger 
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day” and problems concerning both the distributor and the 
manufacturer will be discussed. The other two days will be 
devoted to intimate distributor matters and, in view of the 
many important problems confronting business, it is conceded 
that this period will be of vital interest to every member. 

This is the first time that the A. E. D. has met in the South. 
Southern members this year have been insistent that the asso- 
ciation follow the American Road Builders’ Congress to 
Dixieland. This idea met with a very favorable response on 
the part of many northern members who look forward to 
basking in the warmer climate of New Orleans in contrast to 
that of the Great Lakes region. 

The session will be presided over by J. S. Gilman of Minne- 
apolis, President, assisted by G. F. Lowe of Chicago, First 
Vice President. A. C. Blaisdell of Cincinnati is Secretary and 
Treasurer. 


v 
Barbeau Appointed Sales Manager for Hypressure Jenny 


Earnest A. Barbeau has been ap- pape 


pointed sales manager of the Hypres- 
sure Jenny Division, Homestead Valve 
Manufacturing Company, Coraopolis, 
Pa. Mr. Barbeau takes up his duties 
after serving for three years as in- 
dustrial sales manager for the Texas 
Company in New York state. Previ- 
ously he was the head of the E. A. 
Barbeau’ and Company of Schenec- 
tady, N. Y., investment security deal- 
ers and brokers, and previous to that 
was sales engineer for the General 
Electric Company for 10 years, at 
various times having headquarters at 
Chicago, Schenectady, Cleveland, 
Akron, and Minneapolis, devoting his 
chief efforts to the sale of heavy power and industrial equipment. 

He is a graduate of the University of Chicago with the 
degree of Electrical Engineer. 





E. A. Barbeau 


v 


Barabe New Sales Manager for Road Machinery 
Department Tractor & Equipment Co. 


Mr. C. A. Barabe of Rockford, IIL, 
has been appointed sales manager of 
the road machinery department of 
the Tractor & Equipment Co., Illinois 
distributor for International Har- 
vester TracTracTors and many allied 
lines of machinery in the construction 
and road building field. Mr. Barabe 
comes to his new position after an 
enviable record as representative for 
the J. D. Adams Co. in northern 
Illinois. Previous to his connection 
with the Adams Co., Mr. Barabe was 
employed by the state highway de- 
partments of Indiana and Illinois re- 
spectively. Mr. Barabe assumed his 
new duties on Nov. 16th. 





C. A. Barabe 


v 
Byers Announces Promotions 


Mr. M. J. Czarniecki, Vice President in charge of sales, A. 
M. Byers Company, Pittsburgh, has announced the following 
appointments that were made effective November 2, 1936: Mr. 
George B. Cushing as Manager of Sales Promotion. Mr. 
Cushing came with A. M. Byers Company in 1928 to organize 
and head the present advertising department and subsequently 
in 1931 organized a technical promotion group now known as 
the Engineering Service Department. Mr. B. D. Landes, who 
has been in the technical group since its inception, has been 
appointed Manager of the Engineering Service Department. 
Mr. T. C. Winans, who has been in the advertising department 
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since 1930, has been appointed Advertising Manager. Both the 
manager of the engineering service department and the adver- 
tising manager become a part of the newly formed sales pro- 
motion group headed by Mr. Cushing. Mr. R. H. Gardner, 
formerly of the Washington office of A. M. Byers Company, 
has been appointed Manager of Pipe Sales and will take over 
all sales management duties in connection with wrought iron 
and steel tubular products. 


Vv 
Kuehn and Luedke of Milcor Elected to Inland Board 


At a meeting of the board of directors of the Inland Steel Co. 
of Chicago on Oct. 28, Mr. Louis Kuehn and Mr. A. J. Luedke 
of the Milcor Steel Co. were elected as members of the board 
to fill vacancies. Milcor Steel Co. became a wholly owned sub- 
sidiary of Inland Steei Co. on July 1, 1936. Mr. Kuehn has been 
president of the Milcor Steel Co. since its establishment in 1902. 
He was connected with the Berger Manufacturing Co. of Canton, 
Ohio, for seven years, during which time he became thoroughly 
acquainted with the sheet metal business. In 1896 he formed the 
La Crosse Steel Roofing and Corrugated Co. and after six years 
came to Milwaukee to establish the Milwaukee Corrugating Co., 
since July 1, 1930, the Milcor Steel Co. 

Mr. Luedke took a position with the Milwaukee Corrugating 
Co. in 1906 after completing his education in the Milwaukee 
public schools and the University of Wisconsin. In 1906 he 
became secretary and assistant treasurer. On July 1, 1930, Mr. 
Luedke became secretary and treasurer. In addition to his work 
with the Milcor, Mr. Luedke is a director of the Firemen’s 
Insurance Co. of Newark, N. J., a director of the Concordia 
Fire Insurance Co. of Milwaukee, and a director of the Old Line 
Life Insurance Co. of America. 


Vv 
Changes in Personnel of Timken 


At a meeting of the Board of Directors of The Timken Roller 
Bearing Company on Dec. 5, action was taken on the following 
changes in officers and directors. 

Resignations were accepted from Frederick J. Griffiths as Di- 
rector of The Timken Roller Bearing Company and President 
and Director of The Timken Steel & Tube Company; and from 
K. B. Bowman as General Superintendent of the steel and tube 
mills of The Timken Roller Bearing Company. 

William E. Umstattd was elected President of The Timken 
Steel & Tube Company which is a wholly-owned subsidiary of 
The Timken Roller Bearing Company, in addition to continuing 
his present capacity as President of the parent company. 

H. H. Timken, Jr., previously a Vice-President of The Timken 
Steel & Tube Company, was made Executive Vice-President of 
The Timken Steel & Tube Company, in addition to his present 
capacity as Vice-President and Director of The Timken Roller 
Bearing Company. 

W. Robert Timken was elected Director of The Timken Roller 
Bearing Company and of The Timken Steel & Tube Company 
to fill the vacancy of the unexpired term. 

John E. Fick was appointed General Superintendent of the 
steel and tube mills. 


v 
Robert A. Olen and A. H. Rice Promoted by FWD 


Robert A. Olen, son of Walter A. Olen, president of the Four 
Wheel Drive Auto Company here, has been appointed manager 
of direct mail and motion picture development in the FWD ad- 
vertising department. Olen has been employed by the company 
for 10 years, and more recently as a sales representative in the 
New York branch territory. He is well known in sales and 
advertising circles in the east. 

Engaged last June as editor of Truck News, FWD house 
organ, and later promoted to the position of manager of pub- 
licity, A. H. Rice, former press association staff writer, and well 
known in press circles in Wisconsin, has been appointed assistant 
manager of advertising for the FWD company. Rice will con- 
tinue to direct publicity and assist in the administration of adver- 
tising activities. 
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“Talkies” Preach Safety | 
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Trail at 35 m.p.h. on 
Timkens and pneumatic 
tires —5 to 7 seconds 
loading, 7 second dis- 
charge of stickiest dry 
concrete. End dis- 
charge cuts placing 
costs, pours direct into 
forms. Get our prices, 
all sizes 3445S to 56S, 
latest type Tiltirig and Non-Tilt mixers. 


THE JAEGER MACHINE COMPANY 


223 Dublin Avenue Columbus, Ohio 
A very valuable aid to this important com- 


mittee operating under Mayor Kelley’s “Keep a E RC u L —ES 


a — drive, is - sound truck = * 
its loud speakers mounted on top, and DeVry T | a SPREADER 
Sound Projectors for showing the “Talkies” ral 1 ype 
to Chicago’s millions. 
Every Highway Dept. should have one. 


A DeVry Movie Camera—either 16 or 35 mm 














enables departments to take their own movies. DANGER REMOVED FROM 
DeVry Taklie Units may be used both for ICY STREETS — quickly — 
“Talkies” and for Public Address — indoors economically. The Hercules 

or out. spreader is one-man  oper- 
ated—the motor is —— 

. ent, low operating cost to 

HERMAN A. DeVRY, INC., 1111 Center St., Chicago 50th. wide eqeend — Giiety 








A Complete Line of Motion Picture-Sound Equipment second change-over —_— Speed 
of truck does not affect width 
of spreading. 
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ASPHALT oe 
HEATERS ++ 
TOOL HEATERS 
PAVING TOOLS 


SURFACE HEATERS — TOOL TRAILERS 
POURING POTS, ASPHALT SPRAY PUMPS 


Dealers in Principal Cities 


MOHAWK ASPHALT HEATER CO. 


Frankfort New York 
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] when in 


BUFFALO, N. Y. 


stay at 


HOTEL LENOX 


@ Comfortable, quiet rooms, attentive yet unobtrusive service, 
memorable meals at fixed, fair prices. Only 5 minutes from 
the business and theater district yet removed from downtown 


AIR COMPRE 5 SOR s din. Single, $1.50 to $3.00. Double, $2.50 to $5.00. Suites, i 


ee 


ne lal Art 


| 


LOW COST—TWO SIZES $5.00 up. Write for illustrated folder including city map. 











PARTS AVAILABLE EVERYWHERE 
? 140 NORTH STREET NEAR DELAWARE AVE. 
W-K MFG. COMPANY ansascrr Mao" Clarence A. Miner, President 











7he WHEELED ROLLER 


(GAN ECONOMICAL AND EFFICIENT MAINTENANCE UNIT 
MOVES TO AND FROM THE JOB AS ATRAILER 
AT TRUCK SPEED, LIFTING THE TONGUE 
CONVERTS IT TO ATRUCKOPERATED ROLLER 


a SAILER a FD... 


THE LA CROSSE TU-WAY 


@ Fully Reversible—Pulls from either end ® Pneumatic Tires 
@ Brakes on all wheels controlled from @ Meets all road width 
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railers o types up to any capacity. or Wire me ke WHEELED ROLLER b 
C. R. JAHN CO. LA CROSSE, WIS. —— aerial 
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CLEARING HOUSE 








WANTED 


MUNICIPAL SALES AGENTS 
To sell on liberal commission basis— 
Street Signs, Traffic Signs, Reflector Signs 
and Signals, Highway Beacon Lights, 
Parking Meters. 

MUNICIPAL STREET SIGN CO. 
233 Meeker Ave. Brooklyn, N. Y. 














Patenting Inventions Is My Specialty— On the skilful check of the mi- 


through 28 years as Registered Patent At- : . 
torney 7780. Also, Trade-marks, Investi- nutest details hangs life and 
gations, Opinions. Ask me for “Special death .. . Protect against Tuber- 





Offer to Mfr.-Officials and Engineers.” 


Sterling P. Buck, R9, 629 F. N. W., Wash- culosis by checking your health. 








HOTEL ington, D. C. 
h E N M 0 Rh E Patents and Trade Marks! 
Commonwealth Avenue Protect your most valuable assets. 
panes Square Expert service. Prompt attention. 
Hotret KENMORE is conven- LESTER L. SARGENT 
ient to business, amusements, Registered Patent Attorney 


1115 K St. N W Washington, D. C. 











historical points. Main motor 
routes converge there ... 
And the Kenmore offers every 








modern comfort—air-condi- ° ° c ° ° 
non Fs sgt 3 Bargains in Construction Equipment 
cious food at moderate prices— The en men of . —— , pm age Conservatory District have 
.: aa authorized us to offer the last of their construction equipment, made 
spac ious outside rooms, each available by completion of the construction work, at bargain prices. This 
with tub shower and circulat- equipment is all in good condition and includes 
ing ice water. : 50B Bucyrus-Erie Diesel Draglines 
Ample Parking Space 775 P & H Diesel Draglines 
pumps, compressors, lighting plants, tractors, shovels, pile driving outfits, 
Rooms with $= .00 concrete mixers, scales, Insley concrete placing outfit, concrete heaters 
Bath f e) and vibrators, gravel screening plants, compressed air drill sharpeners, 
ath from shop equipment, gasoline powered hoists with and without skips, bar 


: benders and cutters, carbic floodlights and other items at bargain prices. 
Write for Historical Map of Boston Wire or write for complete list and prices. 


and complete details of R. L. HARRISON CO.., INC. 
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Social Life 
at Its Gayest! 


Winter life in the Nation's Capital is a 
whirl of social life. Brilliant, gay, with all 
the color and glamour to be found only 
in Washington. The after dinner period 
vies for interest with the many points of 


interest during the day. 


the center of activities 


“Hay- A\dams 


for the smart set 


Here one meets or mingles with the im- 
portant members ot social, political or 
business life. Ideally located, just across 
from the White House, the Hay-Adams 
offers all the advantages of central posi- 
tion with the quietness and comfort that 


make staying here such a pleasure. 


Home Refinements 


Appointments in excellent taste, spacious 
rooms or smartly decorated suites, a cul- 
tural service that attends to your desires 
every moment—at the moment. Every 
effort is made to make your stay enjoy- 


able. 


available. 


Not obtrusive—but you know it is 


Write For 
Reservation 


. so we may have 
ready for you the room 
or suite you desire. 


Rates on request. 


th a IAVADANS HOUSE 


LAFAYETTE PARK AT SIXTEENTH» WASHINGTON.DC 


















LOWEST 
PRICE 


7,000 GALLON 
JAEGER “HANDY” 
SELF-PRIMER 





JAEGER “SURE 
PRIME” PUMPS 


Prime faster, pump full volume, Pomp 

more hours. Sizes 7. a « 6’ 

at capacities to $00.4 000° G. Phy H: 

“ for catalog. The Jaeger Machine 
_ 223 Dublin Ave., Columbus, O. 

COMPACT, PORTABLE 





DEPENDABLE 
CONSTRUCTION 
EQUIPMENT 


PUMPS — HOISTS — SAWRIGS 
ELECTRIC GENERATING PLANTS 


Recommended by 
Leading Contractors Everywhere 


SS te a 
MAC er Cc Ao ATION 14 


Kansas City, Mo. 








411-13 Southwest Blvd. 








GRUENDLER CRUSHER & 
SCREENING UNITS FOR 
THE ROAD JOB 


UNIT PLANTS 
Portable, semi-portable and stationary 
units for crushing, screening and convey- 
ing in capacities from 100 to 4,000 tons 
daily. One reduction operations. 


Write for Bulletins 


GRUENDLER CRUSHER 


& PULVERIZER CO. 
St. Louis, Me. 


2015 N. Market St. 
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| CRUSHING, SCREENING 
“4 and WASHING EQUIP- 





pe ged MENT 

a_i SCBacked by 30 Years of Experience 
CRUSHERS SCREENS WASH BOXES 
ELEVATORS SWEEPERS FEEDERS 
CONVEYORS SPREADERS BINS 





Complete Portable and Stationary Plants 
Consult Us Before Buying 


UNIVERSAL ROAD MACHINERY CO. 


KINGSTON, N. Y. 


New York Office —114 Liberty Street 
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FOR 1936 
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*Galion Iron Works & Mfg. Co 
Gar Wood Industries, Inc 

Gillette Publishing Co 

Gohi Culvert Mfrs., Inc 

Goodrich Rubber Co., 

Good Roads Machinery Corp 
Goodyear Tire & Rubber Co., Inc 
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Harrison Co., Inc., 

Hay-Adams House 

*Heltzel Steel Form & Iron Co 

*Hercules Motors Corp 
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Hercules Steel Products Co 
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Hough Co., Frank G 

eee ae edad nn cend nee ethedaetie eh emakae 
Hyatt Roller Bearing Co 


*Illinois Wire & Mfg. Co 
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Jaeger Machine Co., 
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Lima Locomotive Works, Inc 
*Littleford Bros. 


Marion Steam Shovel Co., Inc 
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Mohawk Asphalt Heater Co 
Monarch Road Machinery Co 
Municipal Street Sign Co 
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Novo Engine Co . 
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Page Engineering Co 
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R. B. Equipment Mfg. Co 
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Roosevelt Hotel 
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Smith & Co., Gordon 
*Socony-Vacuum Oil Co., Inc 
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